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PREFACE

This Record of Decision docunents the renedy action plan for contam nated ground water and
associ ated sources and contaminated soils at the Eastern M chaud Flats Superfund site. This
Record of Decision serves three functions:

It certifies that the renmedy sel ection process was carried out in accordance with
t he Conprehensi ve Environmental Response, Conpensation, and Liability Act as
anended, and to the extent practicable, with the National Contingency Pl an

It summarizes the technical paraneters of the renedy, specifying the treatnent,
engi neering, and institutional conponents, as well as renedi ation goals.

It provides the public with a consolidated source of infornation about the site, the
sel ected renedy, and the rational e behind the sel ection

In addition, the Record of Decision provides the framework for transition into the
next phases of the renedial process, Renedial Design and Renedial Action

The Record of Decision consists of three basic conponents: a Declaration, a Decision Sumary,
and a Responsi veness Summary. The Decl aration functions as an abstract for the key information
contained in the Record of Decision and is signed by the U S. Environnental Protection Agency
Regi onal Admi nistrator. The Decision Summary provides an overview of the site characteristics
the alternative evaluated, and an anal ysis of those options. The Decision Summary al so
identifies the selected renedy and explains how the renedy fulfills statutory requirenents. The
Responsi veness Summary addresses public comrents received on the Proposed Plan, the Renedia
Investigation/Feasibility Study, and other information in the admnistrative record.

This Record of Decision is organized into three main sections: the Declaration, the Decision
Summary, and Appendi ces. Appendi x A contains additional tables and figures; Appendix B consists
of the Responsiveness Summary; Appendi x C contains the concurrence letter fromthe State of

I daho; and, Appendix D contains the nethod used to estinmate concentrations of radon in indoor
air.
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RECORD OF DECI SI ON
EASTERN M CHAUD FLATS SUPERFUND
SI TE

Decl aration for the Record of Decision
Site Nane and Location

Eastern M chaud Fl ats
FMC and Sinpl ot Qperable Units
Pocat el | o, |daho

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial actions for the Eastern Mchaud Flats Site
|l ocated near the city of Pocatello, Idaho. The renedy was devel oped in accordance with the

requi renents of the Conprehensive Environmental Response, Conpensation, and Liability Act of
1980,42 U.S.C. °9601 et. seq. (CERCLA) as anmended, and to the extent practicable, the National
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP), 40 CF.R Part 300. This decision
is based on the adm nistrative record for this site.

Aletter indicating the State of Idaho concurs with the selected renedy is in Appendix C of this
ROD. The Shoshone Bannock Tribes have substantially participated in the RI/FS and provi ded
comrents on the proposed plan and draft RCD in Septenber 1997. In those comments, which are
attached to the responsiveness summary in Appendi x B, the Tribes indicated that they woul d not
concur with the ROD as drafted. In the subsequent eight nonths EPA has worked to understand and
address the concerns of the Tribes. This ROD and responsi veness summary has been changed as a
resul t. However, on some critical issues, EPA could not agree to the changes requested by the
Tri bes, for reasons explained in the responsiveness summary. On June 4, 1998 EPA received a
letter fromthe Tribes identifying which actions in the ROD they support and the reasons for
non-concurrence on the ROD. This letter is included in Appendix C of this ROD.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response actions selected in this Record of Decision (ROD), nmay present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

The EPA has divided the site into two operable units (QUs) in order to facilitate a cl eanup of
this large site. Following an agreenent with FMC Corporation and J. R Sinpl ot Conpany, the owner
and operators of the two industrial plants, respectively, at the site, these operable units each
incorporate action for the Of-Plant areas identified in the Proposed Pl an. The operable units
are:

FMC operabl e unit (includes all of the Of-Plant Area)
Sinpl ot operable unit (includes all of the Of-Plant Area)

The remedy described in this ROD addresses both QUs and invol ves cappi ng contani nated soils,
extraction of contam nated ground water, and nonitoring and institutional controls. The ngjor
conmponents of the selected renmedy are highlighted bel ow



FMC Qper abl e Unit

Cap A d Phossy Waste Ponds and Cal ciner Solids Storage area and |line Railroad Swal e
to reduce or elimnate infiltration of rainwater and prevent incidental exposure to
cont am nant s.

Moni tor Ground water and inplenment |legally enforceable controls that will run with
the land to prevent use of contam nated ground water for drinking purposes under
current and future ownership. Gound water nonitoring and enforceable controls will
continue until site contam nants of concern (COCs) in ground water decline to bel ow
t he Maxi mum Cont am nant Levels (MCLs) or risk-based concentrations (RBCs) for those
subst ances.

Inmpl emrent legally binding | and use controls that will run with the land to prevent
potential future residential use and control potential worker exposures under future
owner shi p.

I mpl erent contingent ground water extraction/treatnent systemif contam nated ground
wat er m grates beyond Conpany owned property and into adjoining springs or the
Portneuf River. Contai nment of contam nation shall be achi eved via hydrodynam c
controls such as long-termground water gradient control provided by | ow | evel

punpi ng. Extracted ground water will be treated and recycled within the plant to
repl ace unaffected ground water that woul d have been extracted and used in plant
oper ati ons.

Conduct operation and mai nt enance on capped areas and ground water extraction
system if inplenented.

Sinmpl ot Operable Unit

I npl emrent a ground water extraction systemto contain contam nants associated with
t he phosphogypsum st ack.

Inmpl emrent legally enforceable | and use controls to prevent potential future
residential use of the Sinplot property and control potential worker exposures under
current and future ownership.

Excavate contam nated soils fromthe dewatering pit and east overfl ow pond.

Moni tor ground water and inplenment |legally enforceable controls that will run with
the land to prevent use of contam nated ground water for drinking purposes under
current and future ownership. Gound water nonitoring and enforceable controls will
continue until site contam nants of concern in ground water decline to bel ow MCLs or
RBCs for those substances.

I mpl erent operation and mai ntenance on the ground water extracti on system

Of-Plant Area -Actions Common to Both Sinmplot and FMC Operable Units

Impl emrent legally enforceable | and use controls and nonitoring in the Of-Plant area
to restrict property use due to potential exposure to radionuclides in soils and
informfuture property owners of the potential hunman health risks associated with
consunption of honegrown fruits and vegetabl es



Monitor fluoride levels around the site in order to deternine the |levels of fluoride
present and to evaluate the potential risk to ecological receptors. If |evels which
are neasured indicate a risk may exist, further evaluation would occur followed by
source control or other action, if necessary.

Conduct ground water nonitoring in the off-plant area to: 1) determne the
effectiveness of the Plants' source control neasures; 2) insure contam nants are not
mgrating into the off-plant area; and, 3) insure that the remedy renmins protective
of human heal th and the environnent.

Except as expressly stated in CERCLA, the NCP, or this ROD, the ROD is not designed to address
FMC s or Sinplot's ongoing operations, or to preclude, or in any way affect, the need for the
Pl ants' ongoi ng operations to conply with other environnental |aws or regul ations.

Wil e not part of the selected remedy, the renedy assunes continued operation of the Plants by
FMC and Sinplot in conpliance with all Federal and State environnental requirenents as well as
the applicable closure requirenents in the event that either Plant ceases operation. |If new
information becones avail able that indicates that the remedy is not protective of human health
or the environnent, additional CERCLA action nay be required.

Decl aration of Statutory Determ nations

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent (or resource recovery) technol ogies, to the maxi mumextent practicable for this site
However, because treatnent of the principal threats of the site was not found to be practicable
this remedy does not utilize the statutory preference for treatnent.

Because this remedy will result in hazardous substances renai ning on-site above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of renedial actions to
ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .
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RECORD OF DECI SI ON
EASTERN M CHAUD FLATS Superfund S| TE

DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI QN, AND DESCRI PTI ON
1.1 Site Nane and Location

The Eastern Mchaud Flats Superfund (EMF) site is located in Southeastern |daho, approxinately
2.5 mles northwest of Pocatello, Idaho (See Figure 1 - Regional Setting). The EMF site includes
two adj acent phosphate ore processing plants-the FMC Corporation El enental Phosphorus Pl ant (FMO)
and the J.R Sinplot Conpany Don Plant (Sinplot)- both of which are active facilities that have
been operating since the 1940s. These plants occupy 2,475 acres of the site with approxi mately
1,450 acres associated with FMC operations and approxi mately 1,025 associated with the Sinpl ot
Don Plant. Figure 2 shows | and ownership around the FMC and Sinplot Plants. The entire site
enconpasses the areal extent of contam nati on deened necessary by EPA for inplenentation of any
response action and includes both the Conpany Pl ant areas and surrounding O f-Plant areas.

1.2 Ceneral Site Description

The EM- Site is located at the base of the northern slope of the Bannock Range, where it nerges
with the Snake River Plain. The southern part of the site extends into the foothills of the
Bannock Range. The northern part of the site is located at the southeastern edge of the M chaud
Fl ats. The eastern edge of the site is approximately 2.5 mles northwest of Pocatello, Idaho.
The nearest residence is within Y2mle north of the Sinplot plant and FMC property.

The following is a brief overview of the najor features of the site.
1.2.1 Land Use

The EMF site includes |and on the Fort Hall Indian Reservation, Bannock and Power Counties, and
portions of the cities of Pocatell o and Chubbuck. Fort Hall Indian Reservation land in the
vicinity of the site is mainly agricultural. The Bureau of Land Management (BLM lands in the
vicinity of the site are designated as nultiple use. Unincorporated |and in Bannock and Power
Counties is nostly agricultural with scattered residences. Pocatell o and Chubbuck land in the
vicinity of the site is primarily zoned for residential use. Figure 3 shows the zoning in the
vicinity of the site.

Approxi mately 40% of the land in the vicinity of the site is used for agricultural purposes (50%
to 60%is actively used; the rest is fallow); approximately 10%of the land is residential; 15%
to 20%is industrial; 10%is occupied by the Pocatello Municipal Arport; less than 5%is
comrercial; and the remai nder is undevel oped sagebrush steppe, nmainly in the hills south of the
site, or riparian wetland bordering the Portneuf River in the Fort Hall bottons area north of
the site.

<I MG SRC 98034B>
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Four schools are located within the EMF study area: WIcox El enmentary School and Hawt hor ne
Junior H gh School in the Gty of Pocatello; Chubbuck El ementary School in Chubbuck; and, the
Idaho State Aircraft Mechanics School at the Pocatello Airport. In addition, six |licensed
day-care centers and one retirenment home, the Cottonwood Cove Retirenent Community, are |ocated
in the study area. There are no hospitals or nursing hones within the study area.



1.2.2 Ceol ogy and Hydrogeol ogy

Vol cani ¢ bedrock and coarse gravel underlay the site. The general stratigraphy in the study area
includes (fromthe botton) vol canic bedrock units, coarse vol canic and quartzitic gravel,
fine-grained sedinments of the Anerican Falls Lake Bed, the Mchaud gravels, and cal careous silts
and clays (Figure 4 shows a schematic block diagramat the site). The latter surface soils range
in thickness from10 to 40 feet and have an al kaline pH that neutralizes acidic solutions and
precipitates netals. (Figure 5 shows the | ocation of hydrogeol ogic cross sections and Figures 6
and 7 show the east - west cross section across the FMC and Sinplot Plants).

Gound water at the site flows fromthe Bannock Range foothills toward the north/northeast

t hrough unconsol i dat ed sedi nent overlying the vol canic bedrock. Figures 8 and 9 depict the
ground water flow patterns at the FMC and Sinplot Plants. Shall ow and deep aquifer zones,
separated by confining strata, are present in the Plant areas and to the north. Depths to water
in the shallow aquifer range from 170 feet bel ow ground surface in the Bannock Range area to 55
feet bel ow ground surface in the Mchaud Flats area. Shallow ground water flows into the valley
where it mxes with the nore prolific Mchaud Flats and Portneuf R ver ground water systens.

G ound water within the deeper aquifer is either captured by production wells at the Plants or
continues northward where it flows upward to the shallow aquifer (Figure 10 depicts the effects
of plant production wells on deep ground water flowpaths). The shall ow ground water and a
significant portion of the deeper ground water flow ng under the Plants discharges to the
Portneuf River through Batiste Springs, Swanson Road Springs, and as baseflowto the River in
the reach between these springs.

1.2.3 Hydrol ogy (Surface Water)

The Portnuef River, which lies to the east and north of the Plants, is the major surface water

at the site. To the south of Interstate 86, it is a losing stream To the north of Interstate
86, it is a gaining streamfed by ground water base flow and a series of springs. The Port neuf

River flows into the Anerican Falls Reservoir. Figure 11 shows the major surface water features
in the region.

Rai nwat er which falls or flows onto the FMC and Sinplot Plants is captured and controlled
on-site such that there is no stormmater runoff fromthe facilities. The only surface water
flowing fromthe EMF facilities is the permtted di scharge of non-contact cooling water through
the IWWditch to the Portneuf R ver.
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1.2.4 dinmate

The EM- site is located in a semi-arid region, with approximately 11 i nches of total
precipitation during a year. Net annual potential evapotranspiration rates 1 in the area exceed
annual precipitation. Prevailing winds are fromthe southwest as shown in Figure 12. However,
there is also a secondary w nd conponent out of the southeast which appears to be a drai nage
wind that flows out of the Portneuf River valley, prinmarily at night.

1.2.5 Ecol ogy

The FMC and Sinplot plants are industrial facilities and much of the | and surface has been
disturbed resulting in limted areas with vegetation. Major terrestrial vegetati on cover types
and wildlife habitats around the Plants include agricultural, sagebrush steppe and

wetl and/riparian. Figure 13 shows the habitat and vegetation cover types in the vicinity of the
site. Wldlife habitats in the vicinity of the EMF site include: sagebrush steppe, grassland



riparian, cliff and juniper. Listed species which occur within the vicinity of the Site include
the bald eagle, the peregrine falcon and possibly the orchid We Ladies'- tresses. The bald
eagle and the orchid We Ladies'-tresses are listed as threatened, and the peregrine falcon is
listed as endangered under the Endangered Species Act.

The nost significant aquatic habitats in the vicinity of the site are the Portnuef R ver and
associ ated springs and riparian corridor and the Fort Hall Bottons (a sacred site to the
Shoshone- Bannock Tribes). These areas are designated wetlands under the National Wtl and
Inventory of the United States Fish and Wldlife Service. The Portneuf River supports an
extensive riparian community, which is an inportant source of food, cover, and nesting sites for
many wildlife species. Thousands of individuals of nunerous mgratory bird species use areas in
and near the site, particularly the Fort Hall Bottormns.

1.3 Site Subareas

During the course of the R, all property outside of the FMC and Sinpl ot operational areas
(beyond their fence line) was described as "off-site.” Although the term"site" or "on-site" is
defined in EPA regul ations as, "the areal extent of contami nation and all suitable areas in very
close proximty to the contam nation necessary for inplenentation of the response action,"”
generally, site boundaries are not fixed until the Rl is conpleted and the "areal extent of
contam nation" has been ascertained. In the risk assessnent and FS, adjacent conpany owned
properties, sone of which were acquired during the RI, are considered to be part of the plant
and were not evaluated for either current or future residential use. The FS and risk assessnent
refer to these areas as the FMC Subarea, Sinplot Subarea, and Off-site Subarea based on
ownership in order to facilitate the RI/FS process prior to precise fixing of site extent or
boundary.

1 Evapotranspiration is highly variable frompoint to point and is highly dependent on the
presence of vegetation.
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For clarity, the proposed plan and this ROD refer to these areas as the FMC Pl ant, Sinplot
Plant, and Of-Plant areas based on ownership and on the RI/FS docunents. "Of-site" would be

i naccurate because the Of-Plant is officially within the site. The three areas of the site are
di scussed separately bel ow

1.3.1 FMC Pl ant Area

The FMC Plant Area is defined as all properties owned by FMC Corporation and is shown in Figure
14. These properties were owned by FMC at the begi nning of the renedial investigation in 1992,
with the exception of the Batiste Property. This 23-acre parcel was purchased fromthe Union
Pacific Railroad by FMC in August 1995 and is shown as Batiste Springs on Figure 2. The FMC

Pl ant operations areas are primarily those portions of the FMC Pl ant Area | ocated south of

H ghway 30. This area includes all ore processing, byproduct handling, and byproduct and waste
storage facilities. The northern FMC properties are defined as all adjacent property owned by
FMC, which is within the FMC Subarea north of H ghway 30. The ngjority of the FMC Plant is
located within the boundaries of the Fort Hall Indian Reservation.

The FMC pl ant nmanufactures el enental phosphorus. The phosphate rock is crushed, conveyed and
formed into briquettes. The briquettes are heated or "cal cined" to renove organic material and
water, and to form heat-hardened nodul es for further processing. Calciner emssions go through a
series of primary and secondary wet scrubbers. The nodul es are cool ed and bl ended wi th coke and
silica before being fed to an electric arc furnace. In the furnace high tenperatures drive off



phosphorus and carbon nmonoxi de. Furnace of f-gases pass through electrostatic precipitators to
renmove dust before entering condensers, where phosphorus is condensed into a |iquid. The carbon
nonoxide is used as a prinmary fuel and any excess is flared. Mlten residues are periodically
withdrawn fromthe furnace and allowed to solidify into the by-product slag and co- product
ferrophos. The slag, predomnantly calciumsilicate, is stockpiled at the facility. Various
lined and unlined surface i npoundnents have been used to manage process wastewater containing
phosphorus. Bannock Pavi ng Conpany (BAPCO operated a paving and aggregate handling facility on
land | eased fromand adjacent to the FMC Plant during the RI. Activities periodically conducted
at this facility included asphalt batching, coke drying, and slag and ferrophos crushing
Operations at BAPCO were discontinued on March 12, 1995

1.3.2 Sinplot Plant Area

The Sinplot Plant area is defined as all those properties and operating facilities owned by the
J.R Sinplot Conpany and is shown in detail in Figure 15. The Don Plant area is defined as the
portion of the Sinplot Subarea |ocated to the south of the Union Pacific Railroad, which runs
parallel to H ghway 30. The Don Plant area includes all ore processing, byproduct and product
handl i ng, and byproduct and waste storage facilities. The northern Sinplot properties are
defined as all contiguous property owned by the J.R Sinplot Conpany to the north of the Don

Pl ant northern fence |line. The northern Sinplot properties include ponds used in the treatnent
of various non-contact water streans, |aboratory wastes and stormwater fromthe Don Plant. The
Portneuf River flows through the northeastern portion of the Sinplot Subarea, but for the
purposes of the FS it was included in the Of-Plant Subarea. The Sinplot Subarea is not |ocated
on the Fort Hall Indian Reservation
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The Sinpl ot plant processes phosphate rock into phosphoric acid and other fertilizers. The
phosphate rock is ground and slurried at the mine and transported to the facility by pipeline
There it is reacted with sulfuric acid to produce phosphoric acid and by-product gypsum (cal ci um
sul fate). The phosphoric acid is used to nake various grades of fertilizer or is concentrated to
produce stronger aci ds which are feedstocks to subsequent production |ines. A system of
baghouses and scrubbers are used to control air em ssions. The gypsumis slurried with water and
transported to an unlined gypsum stack south of the processing facilities. Qher process waters
are collected and treated (pH adjustnent) in a series of lined ponds. The treated water is
nutrient rich and sold for irrigation/fertilization

The FMC and Sinplot plants are both operating facilities and, together, currently enpl oy
approxi mately 1,000 peopl e.

1.3.3 Of-Plant Area

Inthe FS, the Of-Plant area is all land surrounding the FMC and Sinplot Plants with
contam nation originating fromthe Plants. A general description of land use in the vicinity of
the FMC and Sinplot Plants is provided in section 1.2.1

The area which conprises the Ofsite Subarea includes urban comrercial and residential areas,
agricultural areas, and areas of rangeland for cattle grazing within the Fort Hall Indian
Reservation and Bureau of Land Managenent (BLM |ands. Major vegetation cover and wildlife
habi tat types existing in the areas include sagebrush steppe, riparian/wetlands, agriculture,
and di st urbed/urban areas.

For the purpose of inplenmenting this ROD, the off-plant area is divided into the followi ng



ar eas:
Areas Subiect to Land Use Controls

These are areas where soil contam nant |evels exceed a HQ of 1 for cadm um (RMVE case) and/or
whi ch pose a 1 in 10,000 excess risk fromradium226 as shown in Figures 27 and 28. These areas
include the Interstate 86 Right-of-Wy (51 acres); Chevron Tank Farm (20 acres); Gty of
Pocatel | o Property (326 acres); a portion of the |and owned by private party naned R Row and
and a portion of BLMIlands to the SWof the FMC facility.

Areas Subject to Fluoride Mnitoring

This area generally corresponds to the 3-nmile radius of the RI/FS study area. (Wile the area
extent of fluoride contamination in the vicinity of the site is not clearly definable, and sone
contami nati on nmay extend beyond this boundary, it appears that the greatest inpacts to the
environnent would be found within the 3 - mle radius. However, there nmay be specific areas
outside the three mle radius, which may contain sensitive species or be of particular

ecol ogical or cultural value where sanpling should al so occur).

Areas Subject to Conpany Mnitoring for Residential Devel opnent

This area as shown in Figure 29 was not found to exceed the criteria established for the
inmposition of Land Use Controls but was either close enough to the threshold of a HQ of 1 for
cadm um or adjacent to |ands that exceeded the threshold, to warrant notification to current
and future property owners if residential use is likely to occur.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Historical Land Use
2.1.1 FMC Pl ant

FMC has produced el enental phosphorus from phosphate shal e since 1949. The FMC pl ant produces

el emental phosphorus which is sold and used in a variety of products fromcl eani ng conpounds to
foods. The raw materials for the process are phosphate ore, coke, and silica. Oe is shipped to
the plant in rail cars and stockpiled at the plant. The prinmary by-products fromthe production
process are slag, ferrophos, carbon nonoxi de and several aqueous streans (phossy water/solids
precipitator slurry, calciner water/solids, and industrial wastewater). In the past nany of the
aqueous streans were rmanaged in unlined surface inpoundnents. Table 1 provides a historica
summary of unlined ponds at FMC.

The FMC facility is located within the original boundaries of the Fort Hall Indian Reservation
on land originally allotted to individual Shoshone-Bannock Tribal Menbers. Omnership of the I and
changed when the Bureau of Indian Affairs issued to those Indian | and owners who applied for and
were granted Certificates of Conpetency on the | ands. Omnership of the | ands was taken out of
trust and fee patents were issued. The Shoshone-Bannock Tribes, as a sovereign nation, and with
the Bureau of Indian Affairs as trustee, retain full jurisdiction over all |lands and resources
within the present reservation boundari es.

2.1.2 Sinplot Plant
The Sinplot plant produces 12 principal products including five grades of solid fertilizer and

four grades of liquid fertilizers. The raw materials for their processes are phosphate ore,
which is transported to the plant via a slurry pipeline fromthe Snoky Canyon mine, sulfur, air



and natural gas. The prinmary waste or by-product fromthe Sinplot Plant is phosphogypsum
(gypsun) which is transported to |arge unlined stacks south of the processing plant. The plant
also treats water fromthe various processes which is nutrient rich and is sold for irrigation
and fertilization.

The Sinplot plant has been in operation at this |ocation since 1944. The Sinplot plant is not
within the boundaries of the Fort Hall Reservation and therefore is not subject to tribal
jurisdiction.

2.2 Previ ous Studi es

The Eastern Mchaud Flats site has been the subject of a nunber of historical investigations
that focused on various nedia, including springs, ground water, surface water, river sedinents,
air quality, and ecol ogy. Appendix A of the R report provides a summary of the previous
investigations in the vicinity of the site. The following are conclusions froma few of the

i nvestigations on ground water.

Bet ween 1972 and 1973, the Idaho Departnent of Health and Wl fare conducted a ground water

noni toring study downgradient of the two facilities. Gound water sanples analyzed by the State
of Idaho indicated |l evels of arsenic, |ead, and cadm um above the Primary Federal Drinking Water
Standards. A downgradient well at the Pilot House Cafe was condemmed in 1976 due to high arsenic
| evel s.

In 1977, the United States Geol ogi ¢ Survey (USGS) prepared an Environnmental |npact Statenment to
address the devel opnent of phosphate resources in southeast Idaho. In the EIS, relatively high

| evel s of phosphate (0.35 to 7.5 parts per mllion) detected in sanples fromBatiste Spring were
attributed to discharges to the Portneuf River fromthe FMC and Sinplot facilities.

Studies by Perry et al., 1990 and Gol dstein, 1981 showed increased sulfate, calcium and
nutrient concentrations at Batiste Springs relative to the other springs' studies. Water quality
of Batiste Spring was described by Bal mer and Nobl e (Gol dstein, 1981) as showi ng an increase in
| evel s of hardness, chloride, sulfate, phosphate, nitrate, and ammonia from 1930 through the
1970's. The report also found fluctuating concentrati ons of mercury, arsenic, and cadm umin
Batiste Spring in the 1970's.

During 1987, Ecol ogy & Environment (E&E) conducted a site inspection for EPA at FMC and Si npl ot .
A total of 24 wells (six production, 13 nonitoring, and five domestic) and one spring was

sanpl ed to assess the extent of possible ground water contam nation downgradi ent of the two
facilities. E&E concluded that water-bearing intervals underlying the facilities contain netals
at concentrati ons exceeding federal drinking water standards. There al so appeared to be a
potential plunme in the shallow water-bearing interval northeast of the FMC facility. In pond,
waste, and soil sanples, EQE found el evated levels (ten tines greater than background |evels or
three tinmes greater than the respective analytes' detection limt) of cadmum chloride, total
chlrom um copper, fluoride, and sel enium

2.3 Listing on the National Priorities List

The Site was listed on the National Priorities List (NPL) on August 30, 1990 (Federal Register
Vol ume 55, Nunmber 169, 35502). EPA took this action pursuant to its authority under Section 105
of CERCLA. EPA, FMC, and Sinplot negotiated an Adm nistrative Order on Consent (AQC), under
whi ch FMC and Sinpl ot agreed to conduct an RI/FS for the EMF site. The ACC was issued by EPA on
May 30, 1991.

2.4 Conmpany Actions to Date



Since 1991, Sinplot and FMC have conpl eted a nunber of actions, which have resulted in
significant environmental inprovenents. Sone of these inprovenents were nade i ndependently by
the Conpani es, and others were done to conply with state, tribal, and/or federal requirenents
These actions have hel ped to reduce the extent of the Superfund renmedy as conpared to what m ght
have been necessary if the facilties were no |longer in operation or abandoned. The following is
a summary of these actions

2.4.1 Sinplot

1 Two areas within the former unlined ditch which conveyed water to the
treat nent ponds were excavated. The renoved soil was incorporated into the
gypsum stack. The areas had been identified by Renedial I|nvestigation sanpling
as containing the highest concentrations of contamnants within the ditch. A
seal ed pipe was installed and the ditch subsequently filled with clean soil.
This action has elimnated the potential for worker exposure to the soils in
the ditch through renoval and covering and elimnated the hydraulic head from
the conveyed water.

The East Overfl ow Pond was renoved from service and a new single-1ined pond
was installed in an adjacent area. Monitoring indicated that discontinuation
of use of the East Overflow Pond and use of a new lined pond has resulted in a
significant inproverment in local ground water quality.

A lined holding pond was installed in the irrigation water treatnment system
and a new liner was installed in the existing holding pond. These acti ons have
reduced the potential for seepage fromthe hol di ng pond

The |l eaking transfer |ine between the Nitrogen Solutions Plant and the Urea
Amonium Nitrate (UAN) storage tank was repaired. This action has reduced the
i nput of nitrogen conpounds fromthis pipe to ground water

The gypsum thi ckeners in the phosphoric acid plant were upgraded to reduce the
water content of the slurry sent to the stack. This upgrade has reduced the
slurry water content by approximately 1 to 3 percent. Based on recent
operating data, this value corresponds to a reduction in water sent to the
stack of between 25 and 70 gallons per mnute. This is expected to reduce the
rate of seepage fromthe stack to ground water

Use of chem cal flocculants in the gypsumthickeners was initiated to increase
the solids content and inprove the settling characteristics of the slurry. Use
of these flocculants, conbined with the increased carbon content of the gypsum
(due to the discontinuation of the use of the calciners) has resulted in a
reduction of the rate of seepage through the gypsum stack as evi denced by the

i ncreased wetness of the gypsumused for di ke building and i ncreased size of

t he ponded areas.

A new rimditching nethod was initiated on the gypsum stack which allows for a
nore rapid construction of a smaller dike and has resulted in the current six
weeks slurry application cycle. This has effectively increased the potenti al
evaporative surface on an annual basis. It has also reduced the duration of
standi ng water (applied head) over any one part of the stack, further reducing
seepage. Ground water level fluctuations in areas close to the stacks have
been relatively small as conpared to wider fluctuations in the past. This
provi des sone evidence that seepage has been reduced by these nodifications.



2.4.2 FMC

The nost significant
i ssued incl ude

H storical delivery of phosphate ore was by rail car, with the ore being
stored onsite in a pile. In Septenber 1991, delivery by pipeline of an ore
slurry was initiated, and all rail car delivery, dry ore handling and pile
storage ceased. This has significantly reduced point source and fugitive air
em ssions associated with the forner bulk ore handling and storage procedures

From 1960 to 1991, calciners were used to reduce the organic content of the
phosphate ore before it was introduced to the phosphoric acid process. The
deconmi ssi oni ng of the calciners, has reduced point source em ssions to air.

Certain roads within the Don Plant area have been paved. This paving has
reduced fugitive air em ssions

Additional air em ssion control systens have been installed on certain units
within the plant, including scrubbers on the filters and tank farmin the
phosphoric acid plant, a second absorber in the solutions plant, and a
scrubber in the ammoniumnitrate facility.

Exi sting air pollution control systens have been upgraded, including systens
inthe Ganulation Il Plant, the Nitric Acid Plant, and in the centra
boi | ers.

Enhanced nai ntenance has been initiated on the reclaimcooling towers, which

has reduced | osses due to drift and therefore total air em ssions fromthe
t owers.

changes, which have occurred within the FMC Subarea since the RI/FS ACC was

The slag pit SUW was dewatered in March 1991

The John Zink scrubbers were placed in service in Decenber 1991 with the goa
of reducing radionuclide air em ssions

Pond 8S, a formerly utilized unlined pond, was covered and dewatered in the
summer of 1994 as a tenporary measure

The railroad swal e, an area which receives stormwater runoff fromthe
operating areas of the plant, was partially lined in 1994.

New Pond 16S, built to neet RCRA m ni numtechnol ogy requirenents (MRs), was
placed in service in 1993

Si nce August 1993, FMC has paved approximately 5 mles (8 km of fornerly
unpaved roadways. In addition, approxi mately 200,000 ft 2 (18,580 m2 ) of

formerly unpaved nonroadway pl ant areas have been paved

A new, lined solar drying area for calciner pond solids was constructed and
pl aced into operation in 1993

Use of septic systens was elimnated on a plant-wi de basis. The entire



facility was connected to the nunicipal sanitary sewer systemduring 1995.

A new system for waste managenent of precipitator slurry has been initiated,
using line precipitation.

Coke unl oadi ng was encl osed to control fugitive dust. Dust fromthis operation
is collected and recycled to the process. This nodification was placed in
service in May 1995.

I'n August 1993, ventilation and dust collection for ore screening and crushing
was i nproved sufficiently so that the requirement that respirators be worn in
the area was elininated.

Furnace tap hoods were nodified for chill pits areas to inprove collection of
em ssions fromslag and ferrophos tappi ng. These nodifications were conpl eted
in phases from 1992 to 1995.

The furnace, proportioning, briquetting and shal e buildings were tightened in
1994 to reduce fugitive en ssions.

In 1996, the recycling hopper at the ore crusher was inproved, and a
wi ndscreen was installed to reduce fugitive em ssions.

The Bannock Paving Co. is in the process of renoving stockpiles of materials
and ceasing all operations within the FMC Pl ant.

2.5 H story of EPA Enforcenent Activity

On May 30, 1991, FMC and Sinplot were issued an AOC by EPA to conduct the RI/FS pursuant to
Section 106 of CERCLA 42 U.S.C. °9606.

2.5.1 FMC Pl ant

FMC submitted a RCRA Part A permit application on Novenber 19, 1980, and subsequently withdrew
the application on February 18, 1981. The withdrawal of the Part A pernit application was due to
a federal law, known as the Bevill Anmendrment which exenpted waste generated frommneral and ore
industry production. A portion of the exenption was lifted on March 1, 1990, whi ch nade m neral
processi ng wastes, previously exenpt, subject to RCRA FMC resubmtted the Part A application on
February 27, 1990. A Part B permt application was submitted in 1991.

FMCs National Pollutant D scharge Elimnation System (NPDES) pernit was issued on Novenber 24,
1982, and expired Novenber 23, 1987. FMC has applied for renewal of the NPDES permt. The
current permt authorizes the discharge of non-contact cooling water fromthe industrial
wastewater (IWY cooling basin to the Portneuf River and regul ates thernal | oading.

On Cctober 12, 1993, EPA signed an Action Menorandum under the authority of Sections 104 and
122 of CERCLA, authorizing FMC to renove the hydraulic head and begin interi mcappi ng of pond 8S
which is a RCRA regulated unit. Action at this unit is discussed in nore detail in section 4.2
of this ROD.

In July 1993, EPA's National Enforcenent |nvestigation Center conducted a multimedi a conpliance
investigation of the FMC facility. Based upon the findings of this investigation, Notices of
Vi ol ati on under RCRA were issued on March 5, 1993 and August 3, 1994.



In 1997 a NOV was issued to FMC for violation of reporting requirenents under the Energency
Pl anni ng and Comunity Ri ght-to-Know Act of 1986. In 1998 a fine of $262, 000 was inposed for
these viol ations.

2.5.2 Sinplot Plant

The nost recent enforcenent action at the Sinplot plant was a 1994 Notice of Violation issued by
the Idaho Division of Environmental Quality (IDEQ for alleged hazardous waste generator
violations. In April 1995, Sinplot agreed to an ACC fromIDEQ to resolve the alleged violations.
Al terms of this ACC were net by May 29, 1996. There have been no docunented violations of the
State of ldaho air requirenents during the course of the Rl from 1991 to the present.

2.5.3 Of-Plant Area

There have not been any enforcenent actions relating to the Of-Plant area

FMC and Sinpl ot have conplied with the requirenents of the AOC for the RI/FS.

3.0 H GHLI GHTS OF COWUNI TY PARTI Cl PATI ON

EPA devel oped a Community, Relations Plan (CRP) for the Eastern Mchaud Flats site. The CRP was
desi gned to pronote public awareness of EPA activities and the investigations and to pronote
public involvenent in the decision-naking process. The CRP summari zes the concerns of | ocal
citizens, interest groups, industries, and |ocal governnent representatives.

There have been a nunber of activities during the course of the RI/FS in an effort to keep the

public informed about the progress and the results of the work at the site. The following is a
summary of these activities:

June 6, 1997

May 13 & 14, 1997
April 21, 1997
March 5, 1997
Sept 10, 1995
August 16, 1995
Cct ober 28, 1993
Sept enber 29, 1993
March 9, 1993
April 15, 1992
Decenber 23, 1991
Decenber 20, 1991
Sept enber 1991
January 23, 1991

Fact sheet: Public Comrent Period Extension

Public Hearings conducted in Pocatello and Fort Hall, |daho
FS Proposed Pl an Fact Sheet

I daho State Journal Article on Proposed Pl an

I daho State Journal Article on R sk Assessnent Findings

I daho State Journal Article on Air Mnitoring Findings

Fact Sheet on Pond O osure at FMC

Fact Sheet on first round of sanpling results

Renedi al I nvestigation Update

Renedi al I nvestigation Update/ G ound Water Monitoring Program
Current Site Activities/Description of Community Concerns
Conmmunity Rel ations Pl an

Introduction to Superfund Process Fact Sheet

Congressional Update: Special Notice Letters Sent to Potentially
Responsi bl e Parties



The RI/FS was released to the public with the proposed plan in April 1997. The Proposed Pl an
which identified EPA's preferred alternative, was mailed to individuals on the EM- mail |ist.
Al of the docunents nentioned above, as well as previous reports fromearlier investigations
were nade available to the public in the Adm nistrative Record |ocated at the places |listed
bel ow.

Idaho State University Library
Gover nnent Docunents Depart nent
9th and Terry

Pocatel | o, |daho 83209

U S. Environnental Protection Agency
Regi on 10

Park Pl ace Buil ding

1200 Sixth Avenue, 7th Floor Records Center
Seattl e, Washi ngton 98101

EPA published a notice of the availability of these docunents in the Idaho State Journal and
Shoshone Bannock News on April 21, 1997. EPA net with the Shoshone Bannock Tri bes Busi ness
Counci | on January 14, 1997, and |IDEQ on January 13, 1997, to discuss EPA's Proposed Pl an for

cl eanup and to answer any questions. The public comrent period on the Proposed Pl an was hel d
fromApril 21, 1997 to July 10, 1997. EPA held public neetings May 13-14, 1997, in Pocatello and
on the Fort Hall Reservation. At these neetings, representatives of EPA, FMC, and Sinpl ot gave
presentations on the findings of the Rl and risk assessnent and proposed plan, and then answered
questions about the proposed cl eanup and renedi al alternatives under consideration. The

Responsi veness Summary, which is Appendi x B of this ROD, contains EPA s responses to the witten
and oral comments that were received during the comrent period. This decision is based on the
Adm ni strative Record for this site.

EPA has kept local, state, tribal, and federal officials who could be affected by activities at
the site inforned through frequent updates and briefings.

EPA will continue to keep all interested parties inforned about each significant step of the
Super fund process through the final decision and clean up of the Eastern Mchaud Flats site.

4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The FMC and Sinplot Plants are operating facilities. Except as stated expressly in CERCLA, in
the NCP, or inthis ROD, this RODis not designed to either address the Plants' ongoing
operations or preclude or in any way affect the need for FMC s and Si npl ot's ongoi ng operati ons
to conply with other environnmental |aws or regul ations. The sel ected renedy assunes conti nued
operation of the plants in conpliance with all Federal and State environnental requirenents as
wel |l as any applicable closure requirenents in the event either plant ceases operation

The remedy sel ected by EPA and docunented in this ROD includes the renedial actions deened
necessary for the site to protect hunman health and the environnent. The risk assessnent

determ ned that exposures to contami nated soils and ground water pose the greatest risks to
human health and the environnent. The control of these risks is a principal part of the renedia
actions described in the selected renedy. R sks frominhalation of airborne contami nants are
lower than fromsoil and ground water but are still great enough to be of potential concern
particularly for plant workers. Inplenentation of control requirenents under the dean Air Act
wi Il reduce plant em ssions and reduce potential risks fromairborne contam nants.

Al of the remedial actions are included in this decision, and no additional Operational Units



or projects are proposed. Therefore, this ROD can be identified as the "Final" RCD since no

ot her protective actions, except those otherwi se referenced by applicable regulation (i.e., RCRA
closures) or actions being conducted by other regulatory prograns, are necessary at this tine.
In addition to this ROD, the EPA Air and RCRA prograns are actively involved in resolving a
nunber of regulatory issues at the FMC facility which have sonme bearing on the CERCLA work.
These program activities are discussed briefly bel ow

4.1 Ar

EPA has promul gated National Anbient Air Quality Standards (NAAQS) as authorized under Section
109 of the Cean Air Act (CAA). These standards are based on the latest scientific health
information and are designed to protect public health with an anple nmargin of safety. Areas
violating any NAAQS are required to develop a State Inplenentation Plan (SIP), which nust
include enforceable emssion limtations on sources of air pollution, to bring the area back
into attai nment. Portions of Power and Bannock Counties in lIdaho, including certain portions
within the Fort Hall Indian Reservation, violate the NAAQS for particulate matter exceeding
regul atory criteria (PM 10) (particulate matter of 10 microns or less). EPA is responsible for
devel oping a Federal I|nplenentation Plan (FIP) for that portion of the PM 10 nonattai nnment area
within the Reservation. (Sinplot is subject to regulation under the dean Air Act and State Ar
permts under a State Inplenentation Plan (SIP) to Construct and Operate pursuant to | DAPA
16.01. 1012 (Rules and Regul ations for the Control of Air Pollution in |Idaho)).

EPA' s Air Program anticipates publishing a notice of proposed rul emaki ng during 1998. Public
nmeeti ngs and workshops will be schedul ed to discuss the contents of the FIP control strategy. At
the time of proposal, the public will be provided a 60-day revi ew and comment peri od.

Promul gation of rules for the FIP will occur after EPA has responded to the public comments. EPA
fully anticipates that control requirenents for FMCin the FIP will help the area to attain the
NAAQS. Full inplenentation of all control technologies at the FMC Plant may take up to four
years after final rules are set, however, EPA expects to see emi ssion reductions and
inmprovenents in air quality within six nonths of finalizing the rule.

In addition to controls for PM10 and Section 107 criteria air pollutants, FMC has been
identified as a source of certain hazardous air pollutants (HAPs) listed in section 112 of the
Clean Air Act and will be subject to Maxi mum Achi evabl e Control Technol ogy (MACT) by Novenber
15, 2000. Unlike Section 107 air pollutants |like PM 10, Section 112 HAPs are effective

i mredi atel y upon the pronul gation of an EPA rul e which links specific HAPs to specific types of
facilities. These rules are therefore not subject to inplenentation plans by a state, tribe or
the federal government. A specific rulemaking linking type of facility with specific HAPs is
requi red because Congress listed 188 different HAPs in Section 112, and a bl anket requirenent
that every facilty test to be certain they are neeting every one of them would be excessively
expensi ve, tinme consum ng and burdensonme to administer. Section 112 requires rules to exam ne
industrial processes and requires conpliance with those HAPs the facility actually generates
based on its function. A Section 112 |ike regulatory process for PM 10 woul d have obvi ated the
SIP/TIP/ FIP problemat FMC year ago, but EPAis no nore able to apply Section 112 to FMC s PM 10
em ssions than it is to apply Superfund. Because of the ongoing FIP devel opnent efforts, the
findi ngs of the hunman health risk assessnent, and the role of Superfund at operating facilities
this ROD does not include action for ongoing emnissions fromthe plants.

4.2 RCRA

FMC is an operating facility regul ated under the Resource Conservation and Recovery Act

regul ati ons (RCRA) for nmanagenent of hazardous waste. EPA inplenents these regul ations on Tri bal
| and because even RCRA- authorized states, |ike lIdaho, do not have jurisdiction. Qurrently, the
various waste ponds at FMC can be divided, for purposes of closure, into three broad categories



whi ch are di scussed bel ow
Current Ponds

The units where the RCRA operational and closure requirenents are applicable include Ponds
11-16S, 8S, 8E, and 9E. These ponds either are currently in use, or have been in use since 1980
for managenent of hazardous waste. The RCRA regul ated units at FMC are subject to specific
standards for closure, characterization of releases, and ground water corrective action. RCRA
closure requirenents at 40 CFR ©265. 111, require closure to: 1)mni m ze nai ntenance and
2)control, mninmze or elinmnate releases to the extent necessary to protect hunman health and
the environnent after closure has been conpl eted

For mer Ponds

The specific phossy waste ponds and cal ci ner solids areas, which are the subject of this ROD
(1S-7S, 1E-7E, 9S and 10S), received simlar wastes as sone of the current RCRA units. However
they were taken out of service and closed |ong before the RCRA requirenents becane effective.

Cl osure of these pond areas was acconplished via a variety of nechani sns including excavati on of
sone material, oxidation of phosphorus, drying, and/or placenent of soil or concrete covers.
Table 1 provides a historical summary of the fornmer unlined ponds. Due to the tine that has
passed since these ponds were cl osed, EPA has determ ned that the RCRA closure requirenments are
nei ther applicable nor relevant and appropriate for CERCLA actions in these areas. The FS
alternatives for these areas were designed to reduce infiltration, prevent incidental ingestion
reduce exposure to radiation, and mni m ze nai ntenance

Pond 8S

Pond 8Sis a RCRA regulated unit and was the last unlined pond at FMC. Early Rl sanpling data
indicated that this pond was a major contributor to ground water contam nation with a rel ease
rate of 15.3 gallons per minute. In Cctober 1993, a tine critical renoval under the CERCLA
program for renoval of the hydraulic head and interimcapping was initiated by FMC as a result
of an EPA Action Menorandum The primary goal of the tine critical renmoval was to reduce the
hydraul i ¢ | oadi ng of the waste to reduce the novenent of arsenic, selenium nitrate, gross

al pha, fluoride, nmanganese and phosphorus into the ground water. FMC proceeded w th dewatering
the waste, filling the pond with sand and slag, and installation of an interimcap to achieve
this goal. At that tine, capping of the pond with wastes in place was selected for two reasons
(1) proven technol ogies to deactivate the waste in a |arge surface i npoundnent of this type did
not appear to be available, and (2) the continued input of contam nants to ground water
warranted i medi ate action. FMC proceeded with dewatering the waste and installation of an
interimcap to achieve this goal. Final closure of this pond nust be conducted in accordance
with the requirenments at 40 CFR Part 265 Subpart G which requires not only short termreduction
of risks, but also action to: (1) minimze naintenance and (2) control, mnimze or elimnate
rel eases to the extent necessary to protect human health and the environnent after closure has
been conpl eted. dosure of this pond was managed by the CERCLA programup until 1997 when the
RCRA programtook the lead for the final cap design.

5.0 SUMWARY COF SI TE CHARACTERI STI CS

Bet ween 1991 and 1996, an RI/FS was perfornmed to determ ne the nature and extent of

contam nation at the site and provide sufficient data for the risk assessnent. Using the results
from previous investigations and know edge of the site, FMC and Sinpl ot devel oped a sanpling
plan for collecting/anal yses of surface and subsurface soils, ground water, surface water
sedinent, plants and aninals, and air. In addition, ground water nodeling, air nodeling and
sanpling of FMC and Sinplot products and by-products were conducted to devel op a conprehensive



under standi ng of the source and fate of site contaminants. Details of these investigations are
provided in the R report.

The major characteristics of the site and the nature and extent of contam nant rel eases are
sumari zed bel ow by environnmental nedia

5.1 Geol ogic Setting

The EM- Site is located at the juncture between the Basin and Range physi ographic province to
the south and the Snake River Plain to the north. The EM- Site is at the base of the northern
sl ope of the Bannock Range and extends onto the southeastern nmargin of the Mchaud Flats.

The M chaud Flats is a portion of the Snake River Plain to the north and west of Pocatell o,

I daho. The M chaud Flats is a roughly elliptical area about nine nmles long and five nmles w de
bounded to the west by Bannock Creek, to the north by Anerican Falls Reservoir, to the east by
the Portneuf River, and to the south by the Bannock Range

The stratigraphy of the Site area can be generally described as discontinuous | ayers of
unconsol i dat ed sedi ments deposited on an erosional surface that was incised in vol cani c bedrock
The sedinentary unit i medi ately above the bedrock is a gravel derived fromvol canic rocks.
Overlying the gravel is varying thicknesses of fine-grained silts, clays, and sands that forma
di scontinuous, sem -confining unit. The fines are overlain by another coarse-grained unit,

call ed M chaud Gravel, that consists of quartzite, chert, and volcanic gravel, cobbles, and
boul ders (see Figure 4). Above the second gravel unit is a finer-grained unit that consists of
interfingered silts, clays, and sands. In the western part of the EM- Site area, a separate but
di scontinuous third coarse-grained layer is present. Deposits of wi ndblown silt (loess) and a
colluvial silt layer of variable thickness nantle the study area. The | oess | ayer ranges from2
to nore than 100 feet thick at the EM- facilities, and is cal careous. To the north and east of
the facilities, the Mchaud Gravel occurs in scoured channels, and the fine-grained |ayers
present in the western and central areas of the facilities are generally absent to the east.

5.2 Hydr ogeol ogy

Wthin the Mchaud Flats area, the aquifer systemcan be divided into a shallow aquifer and a
deeper aquifer. The shallow aquifer is Mchaud Gravel which is typically overlain by a silt
aquitard, but is locally unconfined. Hydraulic conductivity in the shallow aquifer ranges from
30 ft/day to 1,000 feet per day. The deeper aquifer contains the gravel and vol canics of the
Sunbeam and Starlight Formations, and the Big Hole Basalt. The deeper aquifer is the primary

wat er - produci ng aquifer within the Mchaud Flats Area with a hydraulic conductivity ranging from
30 feet per day to 340 feet per day. The deeper aquifer underlies the Anerican Falls Lake Beds
the regional aquitard between the shall ow and deeper aquifers. Gound water that flows into the
deeper aquifer systemdi scharges to the Portneuf R ver (via springs and base flow contribution),
Anerican Falls Reservoir, or to one of the numerous springs and seeps in the Fort Hall Bottons.
Agricultural, industrial, and domestic water supply wells extract ground water fromthe regi ona
(deeper) aquifer.

The Portneuf River, which flows along the old track of the Bonneville Floods, is underlain by
the very coarse, perneable Mchaud Gravel. The Portneuf R ver exhibits a transition near the
Interstate 86 (1-86) bridge froma losing streamin its upstreamportion to a gaining stream
The gai ning section of the Portneuf River is associated with numerous springs and a large fl ux
of ground water that occurs as base flow

G ound water enters the site fromthe Bannock HIlls south of the site and fromthe Mchaud Flats
north and west of the site. The two flows converge and commi ngl e beneath the FMC facility and



then | eave the site, noving in an east-northeasterly direction toward the Portneuf River.
Figures 8 and 9 depict the contours of shallow and deeper ground water elevations in the
vicinity of the Plants. Upon reaching the river, the ground water that had fl owed under the site
either discharges to the river or neets and mxes with a high-volunme, high-velocity flow of
ground water that nmoves down the Portneuf River valley to the southeast of the facilities. The
latter flow dilutes and carries the ground water frombeneath the site in a northwesterly
direction parallel to the river channel, out into the Fort Hall bottonms northwest of the site.

Wthdrawal rates for irrigation wells in the deep aquifer throughout the Mchaud Flats are
approximately 1,000 g.p.m The FMC production wells have a total conbined flow rate of
approximately 875 g.p.m Extraction from Sinplot production wells is about 3,300 to 4, 000
g.p.m conbined flow The Sinplot and FMC production wells are | ocated below the Anerican Falls
Lake Bed (AFLB) and create cones of depression in the deeper aquifer. Wen the FMC and Si npl ot
pl ants cease operations and no | onger extract ground water nost of this extracted ground water
will discharge to the Portneuf River. It is currently unclear what effect cessation of punping
woul d have on ground water contam nant concentrations and mgration.

5.3 Surface Water Hydrol ogy

Maj or surface water features of the region include the Snake R ver, Portneuf River, and the
Anerican Falls Reservoir. The reservoir is an inpoundnent of the Snake and Portneuf R vers and
Bannock Creek, anmong others; both rivers discharge into the reservoir at its east end.

The Portneuf River flows from southeast to northwest through the regi on and passes northeast of
the Sinplot Don Plant. Mchaud Creek passes the FMC facility to the west. Surface water in the
EMF study area al so includes numerous springs and associ ated spring drai nage channels along the
Port neuf R ver.

5.4 dimte

The EM- region climate is sem-arid, characterized by a wi de range of tenperatures. The war nmest
tenperatures generally occur fromJune through August (daily nean maxi num tenperature 84. 15F),
and the col dest tenperatures occur from Decenber through February (daily nean m ni num
tenperature of 17.85F). The hi ghest and | owest tenperatures, recorded at the Pocatell o Minici pal
Airport were 1045F in August 1969, and m nus 335F in February 1985, respectively.

The annual nean precipitation for the region is 10.86 inches per year, with the greatest anount
of precipitation occurring during the spring. The nmean potential evaporation is 29.76 inches for
the 3-nmonth sumrer period and 3.36 inches for the winter nmonths. The areal and seasonal
distribution of precipitation also influences hydrogeol ogi ¢ characteristics. Precipitation
patterns in this region are strongly |linked to topography, with | arger anounts of snow and
overal |l precipitation falling at higher elevations. The higher elevations (i.e., the Bannock
Range and Pocatel |l o Range) serve as recharge areas for aquifers in the valleys.

The prevailing wind direction is fromthe southwest; however, a strong secondary flow emnerges
fromthe Portneuf River valley, particularly under valley wind conditions. It then fl ows past
the site and noves out into the flats to the northwest. In addition, the air nmonitoring results
and the surface soil concentration patterns suggest that the conplex terrain at the site can
produce wi nd patterns that carry appreciable anounts of site-related contam nants to the
west - sout hwest, the prevailing upwind direction, at |least as far as the Mchaud Creek area. The
annual average wind speed is 10.2 miles per hour (nmph), though the area occasionally experiences
stagnation conditions, particularly during the wi nter nonths.

The conbination of the and clinmate, strong w nds that can nobilize fugitive dust from



unprotected soils, stagnant conditions that can trap airborne contam nants, and air pollution
sources, including the site and other sources, has resulted in airborne contam nant
concentrations that occasionally have exceeded acceptable levels. This has lead to the Pocatello
area being designated a PM 10 nonattai nnment area

5.5 Ecosystens and Speci es of Concern

A variety of habitats and vegetation exist in the vicinity of the site as shown in FI GURE 13.
There are al so a nunber of species of concern in the vicinity of the EMF Site. A conplete

di scussion of ecosystemtypes and wildlife is provided in the Ecol ogi c R sk Assessnent, which
al so includes identification and discussion of |isted species and desi gnated wetl ands

Nati ve upl and ecosystem characteristic of the sem-arid tenperate climte of southeastern |daho
is prevalent in the site area. The high plateau of the Mchaud Flats and the foothills of the
Bannock Range support sagebrush steppe communities dom nated by sagebrush and a variety of other
shrubs and grasses. This community is replaced with juni per woodl ands and cliff/cave/ canyon
communi ties at higher elevations. Extensive cultivated agricultural areas are also | ocated near
the site, conprising approxi mately 40% of the EMF Site area

WIldlife typical of sagebrush steppes is abundant in the site area and includes small nmamal s
such as the deer nouse, |arge herbivore such as the nul e deer, carnivores such as the coyote,
raptors such as the red-tailed hawk, gallinaceous gane birds such as the sage grouse, and
nuner ous speci es of songbirds

Aquatic and wetland communities are well-devel oped in the site vicinity. According to the

Nati onal Wetland Inventory (NW) naps of the United States Fish and Wldlife Service (USFW5),
the Portneuf River channel, the river's associated riparian corridor, and the Fort Hall Bottons
are designated wetlands. Qher wetlands include areas al ong M chaud Creek and other |ocations
The Portneuf River supports an extensive riparian community dom nated by wllow, red-osier
dogwood, and other scrub/shrub riparian vegetation. This riparian zone is an inportant source of
food, cover, and nesting sites for many wildlife species such as songbirds and pi sci vorous
birds. The riverine, open-water, and nmudflat habitats of the Portneuf River and Anerican Falls
Reservoir are significant nesting and wintering habitats for waterbirds. Thousands of

i ndi vidual s of nunerous migratory bird species use areas in and near the site, particularly the
Fort Hall Bottonms. Common species of migratory birds include waterfow such as ducks, geese, and
swans; colonial birds such as pelicans, herons, shorebirds, and gulls; and raptors.

El even species of concern |listed as endangered, threatened, and rare are reported to occur in
the site area. The bald eagle and the orchid Ue Ladies'-tresses are |listed as threatened and
the peregrine falcon is listed as endangered under the Endangered Species Act. A wintering

popul ation of bald eagles is listed by the State of Idaho and by the USFW5 as endangered in

I daho. The renmi ning species of concern are identified as State of |daho Special Concern species
and/or are identified as federal Category 2 species, which indicates they are being considered
for listing as a threatened or endangered speci es.

5.6 Key Renedial |nvestigation Findings

Phosphate ore is the primary raw material for both the FMC and Sinplot facility operations.
Contami nants identified through Rl sanpling and anal ysis of environmental nedia are prinmarily
linked to constituents of the phosphate ore and sulfur and nitrogen which is used in the Sinplot
process. Table 2 shows the rati os of concentrations of constituents in phosphate ore relative to
I ocal background soils. No contamination was found to be associated with the relatively snal
anounts of reagents, catalysts and fuels used by the facilities. Therefore, the feasibility
study focused on the various phosphate ore-based products, byproducts, wastes, and em ssions for



each facility.

The prinmary constituents of the phosphate ore are cal cium phosphorus and fluoride. The ore al so
contains trace concentrations of other elenents including antinony, arsenic, beryllium boron
cadmi um chrom um copper, Lead-210, nercury, nolybdenum nickel, selenium silver, thallium
urani um 238, vanadi um and zinc. Key findings pertaining to the nature and extent of

contami nation, source contribution, and contam nant fate and transport are summari zed bel ow for
each environnental medi um

5.6.1 Soils and Solids
During the RI both surface and subsurface soil sanples were collected over a |large area of the
site. Figure 16 shows the surface soil sanpling |locations. A nunber of factors have contri buted

to the soil contam nation patterns observed at the site

1 Raw nmaterials and waste material s have been deposited at various |ocations at
both Pl ants;

A d wastewater storage and treatnment ponds that contained settled solids have
been closed and regraded, with the settled solids left in place in sone cases

Waste materials, mainly slag and gypsum have been used extensively as fill
and to surface roadways;

Infiltration of wastewater has carried contam nants down into subsurface soils
beneath the gypstack and at the | ocations of unlined ponds where sustai ned
hydraul i ¢ heads existed; and

Ai rborne contam nants have been deposited on the ground surface

The key Rl findings with respect to nature and extent of EMF Site-related Contaminants in soils
are as foll ows:

Soil Contami nants of Concern (COCs) are principally derived from phosphate
ore, which contains phosphorus, fluoride, arsenic, beryllium cadm um

chrom um vanadium zinc, uranium238 (and its decay products) and ot her

el ements. The frequency of detection of contamnants in soils at the site, are
shown in Tables 3 and 3A

Al t hough the presence of phosphate ore-based products, byproducts and waste
materials are coomon within the FMC and Sinplot Plants, the Contaminants in
these materials are not prone to migrate to underlying soils and ground water
in areas where a sustained hydraulic head does not exist.

The underlying soils at the facilities have been contanm nated prinmarily in
those areas where a sustained hydraulic head was or is present, or where
materials have been integrated into the fill.

Deposition of airborne materials such as cadmum fluoride, radium and zinc
has occurred in the Plant and Of-Plant Areas since the Plants began
operation. Underlying soils have not been influenced in the Of-Plant area.
Fi gures 17 and 18 depict the cadm umand fluoride concentrations in surface
soi | s.



The radi onuclides of potential concern at the EMF site are natural uranium
(U-235 and U-238) and thorium which originated as constituents of the
phosphate ore processed at the site, and daughter radionuclides produced by
the disintegration of the uraniumand thorium However, because U 238 is much
nore abundant in the ore than U-235 or thorium U238 and its daughters appear
to be the radionuclides of greatest concern at the EMF site. Table 4 shows the
| ocations where gross al pha activities were neasured above the soil screening
| evel (based on 41 pCQ /G soil gross alpha activity and 4pG /1 radon level) in
subsurface soil at Sinplot (a conparable table was not available for FM).

The native soils at the site are generally al kaline (pH of 7 or higher)
because of their cal careous nature. This is consistent with nost soils in the
and regions of the western United States. This is significant, as alkaline
soils tend to retain netals and prevent their mgration through soil horizons
to ground water

5.6.2 G ound wat er

During the R, approximately 77 nonitoring wells were installed which are shown in Figure 19.

G ound water within the FMC and Sinplot Plants flows generally north and northeast fromthe
facilities and is either captured by facility production wells in the |ower aquifer or flows
northward along a relatively narrow path to eventually discharge to springs/river north of I-86

Gound water flow fromthe facilities (i.e., containing EM—rel ated Contami nants) is small in
conparison with the flux in the regional or deeper aquifer. The conbi ned shal |l ow aquifer fl ux
fromthe EMF facilities was calculated fromthe RI flow nodel as 4.5 cfs. This diicharge is only
about 20 percent of the total calculated flowin the shallow aquifer fromall sources (21 cfs)
and a very small fraction of the estinmated average ground water discharge to the Portneuf R ver
in the gaining reach north of the Sinplot facility (approxi mately 200 cfs).

The key Rl findings with respect to nature and extent of EMF Site-related Contami nants in ground
water are as follows:

Cont ami nants have been rel eased to ground water throughout the FMC and Si npl ot
Pl ant areas. Contami nants that have been neasured in the ground water at

| evel s above the Safe Drinking Water Act Maxi num Contami nant Level s (MCLs)
include the follow ng: antinony, arsenic, barium beryllium cadm um

chrom um copper, lead, nercury, nickel, selenium thallium gross al pha, and
gross beta (Table 5 provide a summary of the ground water anal ytical results
at the site). These concentrations decline with increasing distance fromthe
Plants and nmeet MCLs in the Of-Plant area (see Figure 20 depicting arsenic
concentrations in the shallow aquifer throughout the plant areas). Current

evi dence suggests that the area of ground water contami nation is not expandi ng
and contam nant concentrations are not increasing

Cont ami nants have been prinarily transported to the shallow ground water
systemunderlying the facilities fromunlined i npoundnents and ponds. At
sources where there is no sustained hydraulic head, downward m grati on of
contaminants is limted. The contam nants transported by this process are
mai nl y nonoval ent cati ons such as sodium potassium and lithium netals and
transition el enents capabl e of form ng oxyani ons such as arsenic, boron
phosphorus, sel enium sul fur, and vanadi um and, sol uble anions such as

chl ori de.



The predom nant mechani sns controlling contam nant concentrations in ground
water are attenuation in the vadose zone and advective m xing, where the EMF
Site-influenced shallow aquifer flow merges with the I arge vol une of ground
water flowing through the Mchaud Flats and Portneuf R ver ground water
systens (see Figure 21 show ng the ground water flow at FMC). Al though
slightly el evated concentrati ons of contami nants were detected in the upper
portion of the deeper aquifer near source areas, in nost areas ground water
novenent is upward fromthe deeper aquifer to the shallow aquifer, thereby
limting the downward mgration of contam nants to the deeper aquifer

Shal | ow ground water fromthe Sinplot and FMC Pl ants discharge to the Port neuf
Ri ver. However, there does not appear to be any neasurable effect on surface
wat er quality downstream of the discharge attributable to the Plants other
than small increases in sone major ion concentrations

5.6.3 Surface Water/ Sedi nents

There are no active water courses within the Sinplot and FMC Subareas. Runoff is controlled in
these areas and evi dence of recent erosion is not present. The process operations of the
facilities are for the nost part a closed loop, and the only active surface discharge to the
Portneuf River is the Industrial Waste Water (IWY ditch which carries cooling waters from FMC
operations. The key R findings with respect to nature and extent of contam nation, source
contri bution and Contami nant fate and transport in surface water/sedinments are as foll ows:

1 The prinmary migration pathway for contam nants to surface water is via ground
wat er di scharge to the Portneuf River and adjacent springs.

Al t hough contaminants fromthe site do enter the surface water pathway through
the ground water pathway, the contribution is negligible in terns of
concentration and | oad conpared to the loads fromthe river upgradient of the
site and the influx of nonsite influenced ground water

The IWNditch is the only active surface water discharge fromthe facilities.
Sanpl es froma boring on the bank of the ditch showed el evated | evel s of
several COPCs. A grab sanple of water in the ditch taken in 1992 contai ned

el evated | evel s of sel enium gross al pha, orthophosphate, fluoride, and
several other paraneters. Subsequent sanpling in July 1993 showed the water in
the ditch nmet drinking water standards. FMC attributed the el evated
concentrations in 1992 to a plant upset.

Erosion of soils containing site related contanmi nants and air deposition of
contami nants on the Portneuf River were not found to be significant transport
pat hways to surface water

Four trace elenments detected in surface water were sel ected for being of
potential concern to aquatic and sem aquatic biota - nercury, selenium

silver, and vanadium El evated |evels of these COPCs were detected at various
springs and Portneuf River |ocations.

COPCs in sedinents include: cadmum fluoride, nmercury, and sel eni um because
of their potential toxicity to fish and wildlife and tendency to nobilize in
the aquatic food chain. Cadmiumin particular was found to be 2.5 tines

hi gher in the Portneuf River Delta at the Fort Hall Bottons than at a simlar
| ocation on the Snake River
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5.6.4 Ar

The region is an arid zone with varyi ng topography. Regional air novenent is generally fromthe
west/sout hwest, with localized wind flow patterns controlled by the topography. The EMF Site is
located in a nonattai nment area for PM10. During the Rl an air nonitoring programwas set up
with seven nonitoring |ocations around the site. These | ocations are shown in Figure 22. The key
R findings with respect to air are as follows:

1 During the R, airborne contam nant concentrations were neasured at seven
locations around the site for up to one year. The hi ghest concentrations of
all of the COPCs, except |ead-210, were found at Station 2, which was | ocated
just outside the FMC fence line, south of H ghway 30.

Concentrations of arsenic, cadmum total chromum total phosphorus,
| ead- 210, pol oni um 210, thorium 230, and urani um were observed above regi ona
background | evels. Table 6 provides a summary of the air analytical results.

Anbi ent air concentrations of contam nants decline beyond the FMC and Si npl ot
Pl ant boundari es.

Over the last several years, nmmjor changes in ore handling at the Sinplot
Pl ant and ot her operational changes at both Plants have reduced airborne
em ssi ons.

More recent air nonitoring data collected by the EPA and Shoshone Bannock

Tri be show that maxi numparticul ate em ssions fromthe Plants may be as much
as three tinmes higher than maxi mum val ues neasured during the R and recent
average val ues are approxi nmately 50% hi gher than that neasured during the RI.

5.6.5 Terrestrial and Aquatic Investigations

Due to the mnimal contact and use of the Plant areas by wildlife, the focus of the risk
assessnent was on ecosystens in the Of-Plant areas. The key findings of the ecol ogica
investigations are as foll ows:

Detail ed ecol ogical investigations of the EMF Site were conducted in Septenber and Cctober of
1994, to provide site-specific, supplenentary data for the ecol ogical risk assessnent. Uptake of
COPCs in terrestrial food chains was investigated by chemcally anal yzing co-1ocated sanpl es of
soi |, sagebrush, grass (thickspi ke wheatgrass), and snmall mamual s (deer nouse) in
sagebrush-steppe habitats, and co-located sanples of soil and shrubs (Russian ociive) in riparian
habi tats. The nature and extent of sedinent contam nation was investigated in depositional areas
of the Portneuf River delta at the Anerican Falls Reservoir. Sanples were chemically analyzed
for cadmum fluoride, zinc and other contam nants. Laboratory toxicity testing was conducted by
the Conpani es with contam nated sedi nent collected fromthe Portneuf River at the IVWVoutfall

Al sanpling activities were statistically designed to all ow conpari son of site-rel ated

contam nation with unaffected reference areas

The results of the aquatic investigations denonstrated that cadmumis el evated approxi mately
2.5 tines background in depositional sedinments of the Portneuf River delta (see Table 7).
However, the chemical analysis showed that the najority of cadmumis strongly bound to
sedinents and, thus, is not in a bioavailable form In addition, based on the Conpany study 2
sedinent fromnear the IWWoutfall was not toxic to |aboratory test species of selected benthic



invertebrates. Moreover, no other contaninants were found in Portneuf River delta sedi ment at
level s significantly above background or |evels of concern. Therefore, potential risks of
adverse effects of sedinent contamination on benthic life are expected to be m ninal

The results of the terrestrial ecological investigations for soil, vegetation, and deer nice as
conpared to background are sunmarized in Tables 8-10. The results denonstrate that cadm um
fluoride, and zinc are elevated in riparian and upland soils and in plant tissue sanples, and
that cadmumand fluorides are elevated in small mamal tissue sanples collected near the site
Fl uori de concentrations in vegetati on appeared to be related to current fluoride em ssions which
are deposited on plant surfaces and absorbed in gaseous formby plants. There was no correl ation
between fluoride concentrations in soil and fluoride concentrations in vegetation

In general, the data confirmthat the nobility of cationic metals such as cadmumand zinc is
limted by the arid, high-pH soils of the site vicinity. Hence, concentrations of COPCs are nuch
reduced in the terrestrial food chain conpared with their concentrations in soil. In addition

it is likely that soil contam nation at the site is confined to the surficial soil horizon

2 Wile this study was conducted independently by the Conpanies w thout direct EPA oversight
previ ous studies of benthic life in the Portneuf R ver confirmthe findings.

6.0 SUWARY OF SI TE RI SKS

CERCLA response actions at the Eastern Mchaud Flats site as described in this ROD are intended
to protect human health and the environment fromcurrent and potential future exposure to
hazar dous substances found at the site

To assess the risks posed by site contam nation, a "Baseline Human Heal th and Ecol ogi cal Ri sk
Assessment, " (Ri sk Assessnent) was prepared by E&E, a contractor to EPA. The Ri sk Assessnent
assunes that there is no site cl eanup

6.1 Human Heal th R sks

6.1.1 Approach to Human Health R sks

An assessnent of the risks to human health involve a five-step process: identification of
contam nants of potential concern (COPCs), an assessnent of contam nant toxicity, an exposure
assessnent for the population at risk, quantitative characterization of the risk, and an

anal ysis of uncertainty.

6.1.2 Conceptual Site Mde

Individuals potentially exposed to site-related contam nants include current and potentia
future site workers and nearby residents. Figure 23 shows the conceptual site nodel for human

exposure. The principal current and/or potential future exposure pathway's are

1 I nhal ation of airborne contam nants;

Dermal contact with, and incidental ingestion of, contaninated soils and waste
material s;

External radi ati on exposure from contam nated soils and waste nateri al s;

I ngesti on of homegrown produce grown in contam nated soils (risks estinated
based on uptake of contami nants by plant roots



Use of contam nated ground water as a source of drinking water; and

1 I ngestion and dernal contact with contam nated surface water and consunption
of fish fromthose waters

Both the FMC and Sinplot Plants are operating facilities enclosed by perinmeter fences with
controll ed access. Nornmally, only Plant enpl oyees and authorized visitors can gain access to the
facilities. Trespassing nmay be possible, but trespassers have rarely been seen at either Plant.
Together, the two Plants currently enpl oy approximately 1,000 peopl e.

Under current conditions, individuals who experience exposure at the Plants appear to be limted
to Plant workers. Current workers coul d be exposed to contami nants through incidental ingestion
of soils, inhalation of contam nated air, and external exposure to gamma radiation from
contaminants in soil and waste materials. Contam nated ground water is not used as drinking
water at either Plant. The FMC Plant obtains its drinking water fromwells in the deep aquifer
which currently nmeets MCLs. Enpl oyees at the Sinplot Plant use bottled water.

Residents living around the site are the individuals likely to experience the greatest exposures
to site-related contaminants in the Of-Plant areas. Currently, the nearest residence is
approxinmately 1/4 mle north fromthe FMC Plant Area (see Figure 24 for the existing residentia
areas). Site-related contaminants are found in surface soils throughout nuch of the site as a
result of the migration and deposition of airborne particles. Residents could be exposed to
site-related contam nants by breathing contam nated air, through incidental ingestion of

contami nated soil, and by exposure to gamma radi ati on from radi onucli des deposited on the soil
In addition, nany residents of the area consune honmegrown produce, and sone consurme homegr own
beef. CQurrently, there are no residences in areas where ground water has been contam nated by
the site. Therefore, use of ground water as drinking water is not a conpl ete exposure pathway
for current residents of the site, but it could be a potential future exposure pathway if
existing wells affected by site-related contam nation were returned to service, if new wells
were installed in the contam nated area, or if the plume were to expand or shift and thereby
affect Presently unaffected existing or future drinking water wells.

6.1.3 Backgr ound Concentrati ons

Many of the metals, other inorganic chemcals, and radi onuclides that constitute the principa
contaminants at the site also are natural constituents of soil, ground water, surface water, and
sedinent. Therefore, it was necessary to determ ne what the natural background concentrations
were in the various nedia in order to determ ne whether concentrations neasured in sanples were
consistent with natural levels or due to contam nation. For soils, background val ues were
obt ai ned by deternining the 95" percentile concentration of |ocal subsurface soils. Gound

wat er background val ues were determ ned fromthe 95th percentile concentration in wells

determ ned to be either hydrol ogi cal upgradient or cross gradient frompotential site-related
contam nation sources and free of site related influences. For air, background was obtai ned from
determining the 95th percentile fromair nmonitoring data collected at Station 6 (background

| ocation).

6.1.4 Cont am nants of Potential Concern

An initial screening analysis was done, using information available at the tine, to identify the
contam nants of potential concern (COPC). This screening involved two steps. In the first step
contam nants were sel ected based upon a very conservative estinmate of potential health risk

Maxi mum concentrations of chemcals in nedia (e.g., soil, air, and ground water) at the site
were conpared to conservative risk-based concentrations. These risk-based concentrati ons were



derived using standard EPA exposure assunptions assumi ng residential exposures in the Of-Plant
area and industrial exposures for the Plant Areas; acceptable cancer risk levels of 1x10 -7 for
soil and 1x10 -6 for water; and acceptable HE of 0.1. Tables 11-13 show the screening criteria
for soils, ground water, and air, respectively.

The second step in the selection of COPCs was a nore refined screening which narrowed the Iist
of COPCs by considering factors such as frequency of occurrence of each COPC, detection linmts
and background concentrations for inorganics only.

The second step in the selection of COPCs was a nore refined screening which narrowed the Ii st
of COPCs by considering factors such as frequency of occurrence of each COPC, detection linmts
and background concentrations for inorganics only.
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The list of COPCs 3 for soil, air, and ground water devel oped for the R sk Assessnent are shown
in Table 14. The potential for these COPCs to inpact health was further eval uated using nore
realistic and site-specific exposure assunptions.

6.1.6 Toxicity Assessnent

The toxicity assessment presents the toxicity data for the COPCs at the EMF site and provides an
estimate of the rel ati onships between the extent of exposure to the COPCs and the likelihood
and/ or severity of potential adverse health effects. The EM- site has both chem cal and
radi ol ogi cal contami nants that exert their toxicological effects in different ways and require
di fferent assessnent approaches.

Toxicity information is provided in the R sk Assessnent for the COPCs. Generally, cancer risks
are calculated using toxicity factors known as slope factors (SFs), while noncancer risks are
assessed using reference doses (RfDs). Tables 15 - 17 show the toxicity values for carcinogens
noncar ci nogens, and radi onucl i des.

6.1.5.1 Quantitative Indices of Toxicity
Quantitative indices of toxicity were conpiled for the dose-response assessnent that was used in
estinmating the rel ati onship between the extent of exposure to a contam nant and the potenti al
increased |likelihood and/or severity of adverse effects.
The foll owi ng EPA sources were used to obtain toxicity val ues

1 The Integrated Ri sk Informati on System (I RI'S) conputer database. This is the

preferred source of toxicity values because these data are the nost recent EPA
criteria avail abl e and have been revi ened extensively by EPA

The Health Effects Assessnment Summary Tabl es (HEAST). These tables were
consulted if a toxicity value was unavailable on IRIS. EPA s Environnenta
Criteria and Assessnment Office (ECAO established these values for use in risk
assessnents: and

EPA' s Environnental Criteria Assessnent Ofice.



EPA devel oped Sl ope Factors (SFs) for estimating excess lifetime cancer risks associated with
exposure to potential carcinogens. SFs are expressed in units of (nmg/kg-day) -1 and are
multiplied by the estimated i ntake of a potential carcinogen, in ng/kg-day, to provide an
upper - bound estinate of the excess lifetime cancer risk associated with exposure at that intake
I evel . The term "upper-bound"” reflects the conservative estimate of the risks cal culated from
the SF. Use of this approach nmakes underesti mates of the actual cancer risk highly unlikely. Sfs
are derived fromthe results of human epi dem ol ogi cal

3 QOher contam nants may be added to this list if new anal ytical methods becone avail abl e (such
as for P 4) or newinfornmation indicates other contam nants pose a potential risk, studies, or
chronic ani nal bioassay data, to which nmathenmatical extrapolation fromhigh to | ow doses, and
fromanimal to human studi es, have been applied



Tabl e 14
SUWARY OF COPCs BY MED A
Chemi cal soi | G oundwat er Ar b

Al um num X
Ant i nony

Arseni c

Beryl |ium

Bor on

Cadm um

Chr om um
Crystalline Quartz
Fl uori de

G oss al pha X a X a
G oss beta X a X a
Lead- 210
Manganese
Mer cury
Ni cke
Nitrate
Phosphor us X
PM 10 X
Pol oni um 210 X
Pot assi um 40 X
Radi um 226 a
Radon a,
Sel eni um X X X
Silver X X
Tet rachl or oet hene

Thal I'i um X
Thori um 230 a
Tri chl or oet hene
Urani um 234

Urani um 238 X
Vanadi um X
Zinc X

X X X X X X X X X X
X X
X X X X

X X X X

D D
X

X

X X2 9 X 9
X

a I ndividual radionuclides potentially responsible for el evated gross al pha and gross beta
level s are al so COPCs.

b Chenical s that exceeded background concentrations and | acked inhalation toxicity criteria
(reference concentrations and inhalation unit risks) were retained as COPCs.

c Retained as a COPC nmainly for evaluation of potential radon infiltration into buildings under
alternate future commercial or industrial uses of the site.

COPC = Contam nant of potential concern



EPA devel oped Reference Doses (RfDs) to indicate the potential for adverse health effects from
exposure to chenical s exhibiting noncarcinogenic effects. RfDs, which are expressed in units of
ny/ kg-day, are estimates of lifetine daily exposure for humans, including sensitive

subpopul ations likely to be without risk of adverse effect. Estinmated intakes of contam nants of
concern fromenvironnental nmedia (e.g., the anobunt of a contami nant of concern ingested from
contam nated drinking water) can be conpared to the RID. RfDs are derived from human

epi demi ol ogi cal studies or aninal studies to which uncertainty factors have been applied

6.1.5.2 Conbi ni ng Radi onuclide and Chem cal Cancer R sks

The nethods used by EPA for estinmating cancer risks fromexposure to chem cal and radi onuclide
carcinogens are simlar in their general approach, but differ significantly in sone of their
details. One inportant difference is in the way toxicity values (i.e., SFs) were devel oped. For
bot h radi onucl i des and chem cal carcinogens, SFs are obtai ned by extrapolating from experinenta
and epi dem ol ogi cal data. However, for radionuclides, hunman epi dem ol ogi cal data usually form
the basis of the extrapolation, while for nmany chenical carcinogens, |aboratory experinments are
the prinmary basis of the SF extrapol ation. Another even nore fundanental difference between the
two is that SFs for chem cal carcinogens generally represent an upper bound or 95% confi dence
limt value, while radionuclide SFs are best estinmates or central tendency values. In |ight of
these differences, the two sets of risk estimates are tabul ated separately in the risk
assessnent .

6. 1.6 Exposure Assessnent

The exposure assessment characterizes the exposure scenarios, identifies potentially exposed
popul ati ons and their exposure pathways and routes of exposure, and quantifies exposure in terns
of chronic daily dose (ng/kg/day or mlligrans of contam nant taken into the body per kil ogram
of body wei ght per day). EPA Superfund gui dance recommends that both RVES (reasonabl e maxi mum
exposures) and average exposures be calculated in site risk assessnent. RVE exposures are

cal cul ated using assunptions that result in higher than average exposures to ensure that the

ri sk assessnent results are protective of the reasonably maxi mally exposed individual. For this
ri sk assessnment, RME and average exposures (identified as the central tendency (CT)) were
quantified by using Region 10 EPA default exposure factors (e.g., body weight, contact rate,
exposure frequency and duration) with site-specific exposure point concentrations.

Exposure and risk estinmates were calculated for all of the chem cals and radi onuclides sel ected
as COPCs for an environnental nediumfor every sanpling |ocation using the 95% Upper Confi dence
Limt (UCL) of the arithnmetic nean of the concentrations neasured at those | ocations. Because
sone of the concentrations of sone of the COPCs were at or close to background | evels at nany of
the locations eval uated, the exposures and risk associated w th background concentrations al so
were cal cul ated for each exposure scenario for conparison

For workers, only RVE exposures were cal cul ated since default exposure factors were not
avai l able. For residents site-specific information was used in estimating i ntake factors for
consunption of honegrown produce. Potential residential exposures fromthe other pathways were
estimated using EPA' s standard default exposure factors. Categories of workers selected for the
ri sk assessnent and the exposure factors used in the risk assessnent were based on information
provi ded by FMC and Si npl ot.

6.1.6.1 Alternate Future Uses of the FMC and Sinplot Plants
Both Plants are currently expected to continue operations for the foreseeable future; however

one or both plants coul d cease operations and be converted to an alternate use. Because of the
industrial nature of the plants and the |arge anmount of waste naterials at the facilities,



future residential use of the Plant areas was considered unlikely. A nore likely future use
woul d be some alternate commercial or industrial use. Under such a future use scenario, a worker
at the redevel oped site woul d probably have the greatest potential exposure to site

contam nants. Accordingly, the potential exposure of a hypothetical future site worker was

eval uated to assess the risks the Plant area could pose in the future if it were to be converted
to a different use. The exposure pathways for the hypothetical future plant worker were assunmed
to be the sane as those for current workers, with two additions. Because the site is not served
by a public water supply system ground water mght be used as a source of potable water, in

whi ch case future plant workers coul d be exposed to contaminants in ground water. In addition
during Pl ant redevel opment, new buil dings could be constructed in areas having el evated | evels
of radio-nuclides in the soil. Wrkers using such buildings could be exposed to el evated |evels
of radon in indoor air that infiltrated the buildings fromthe adjacent soil.

6.1.7 Risk Characterization

For carcinogens, risks are estimated as the increnental probability of an individual devel oping
cancer over a lifetinme as a result of exposure to the specific carcinogen. Excess lifetine
cancer risk is calculated by multiplying the SF (see toxicity assessnent, section 6.1.2) by the
quantitative estimate of exposure, the "chronic daily intake." These risks are probabilities
generally expressed in scientific notation (e.g., 1x10 -6). An excess lifetinme cancer of 1x -6
10 indicates that an individual has a one in one mllion (1:1, 000,000) chance of devel opi ng
cancer as a result of site-related exposure to a carcinogen under the specific exposure

condi tions assuned.

The potential for noncarcinogenic effects is evaluated by conparing an exposure |evel over a
specified tine period (lifetime) with a RID (see toxicity assessment section above) derived for
a simlar exposure period. The ratio of exposure to toxicity is called a hazard quotient (HQ.
Hazard quotients are cal cul ated by dividing the exposure by the specific RID. By adding the
hazard quotients for all COPCs that effect the sane target organ (liver, nervous system etc.),
the hazard index (H') can be cal cul ated

The RME provides a conservative but a realistic exposure scenario for considering renedia
actions at a Superfund site. Based on the RME, when the excess lifetinme cancer risk estimates
are bel ow 1x10 -6, or when the noncancer H is less than 1, EPA generally considers the
potential human health risks being bel ow | evels of concern. Renedial action may be warranted
when excess |lifetine cancer risks exceed 1x10 -4 (one in ten thousand) and H's exceed 1.0.
Between 1x10 -6 and 1x10 -4, clean up nay or nay not be sel ected, depending on individual site
condi tions including human health and ecol ogi cal concerns.

The foll owi ng di scussion sunmmari zes the cancer and noncancer risk characterization results for
the Eastern Mchaud Flats Superfund site

6.1.7.1 Residential Areas
6.1.7.1.1 Near Plant Areas

As discussed earlier, an area north of the FMC and Sinplot fence lines was evaluated in the risk
assessnent for possible residential use. Because of its proxinmty to the Plants, it seens
unlikely that any residences woul d be constructed there in the future. In addition, nost of the
land in this area is owned by FMC or Sinplot, and deed restrictions barring residential use have
already been or will be placed on these parcels. Nevertheless, all of the residential exposure
pathways in this area have potential Increnental Carcinogenic Risks (ICRs) and HQ substantially
above benchnark | evels (cancer risk of 1x10 -6 or a HQ quotient of 1) in the Northern areas of
the FMC and Sinplot plants and south of 1-86, and the exposure point concentrations are all well



above background | evels. The hi ghest potential cancer risks are for external radiation exposure
fromsoils (ICRs from4.5x10 -4 to 4x10 -3) and potential use of contam nated ground water as
drinking water (chemcal ICRs - 1.7x10 -4 to 9.5x10 -4 due to arsenic; rad ICRs - 1.5x10 -5 to
9.5x10 -5 due to |l ead-210, estimated fromgross al pha). The ICRs for inhalation of airborne
contaminants are also elevated in this area (Air Mnitoring Station 2: chemcal ICR- 1.5x10 -5
due to cadmium chromum (Vl), and arsenic; rad ICR - 6.0x10 -5 due to pol oni um 210).

6.1.7.1.2 Existing Residential Areas

In the existing residential areas, shown in Figure 24, the increnental radiological cancer risks
for the exposure pathways arising fromsoil are due mainly to external radiation exposure and
for the RVE case, fall between 1x10 -4 and 1x10 3 throughout much of the area. Table 18

summari zes the radionuclide cancer risks in existing residential areas and Table 19 summari zes
the radi ol ogi cal carcinogenic risks to residents fromsoil and vegetation. At sone |ocations the
exposure point concentrations are conparable to background |levels, but at the locations with the
hi gher I CRs the exposure point concentrations are at least 1.5 tines background | evels. Figures
25-27 show O f- Pl ant areas were radionuclide activities exceed 1x10 -4 to 1x10 -6 increnenta
risks

The incremental chem cal cancer risks fromthe soil pathways range fromabout 1x10 -6 to 8.4x10
-5 and are mainly due to arsenic. Table 20 summari zes the chenical cancer risks in existing
residential areas. The exposure point concentrations giving rise to these risks are conparable
to background | evels at nost |ocations, but the |locations with the higher | CRs have exposure
point concentrations 1.5 to 2 tines background

I H® exceed 1 for the residential soil pathways for antinony, boron, cadmum fluoride, nercury,
vanadi um and zinc. Table 21 summari zes the noncarci nogenic risks to residents fromsoil and
vegetation. The IHQ for cadm umare substantially above 1 at several |ocations (see Figure 28).
The exposure point concentrati ons of cadm umare due to consunption of homegrown produce

New i nformati on on the quantities of homegrown produce itens consuned becane avail able after the
HHRA for the EMF site was conpleted. This infornation | ead EPA to reeval uate the estinates of
exposure to site-related contam nants from consunpti on of homegrown produce and the associ ated
ri sks. The revised consunption rates, which are approximately 2 to 3 tines |ower than the
original estimates, are believed to nore realistically reflect the actual quantities of

homegr own produce itens likely to be consuned by residents of the Pocatello area. Only the
estimat ed cadm um exposures were quantitatively reeval uated because cadm umwas the only COPCs
for which the IHQ® for this pathway exceeded 1 in existing residential areas. The estinated
exposure to the other COCs woul d al so change in proportion to the estimated changes in the
cadm um exposures. Revised estimates of the increnental hazard quotients for cadm um exposure
from consunption of homegrown produce are reflected in Table 22. In the existing residentia
areas around the site, IHQ for cadm um exposure via this pathway are highest in residentia
areas 1,2,4, and 6 north of the site, where IH® for reasonabl e naxi mrum exposure range from
approximately 0.7 (in area 4, southwest of Siphon and Philbin Roads) to approximately 1.4 (in
area 1, Rowl ands Dairy).

Air emissions fromthe site have resulted in PM 10 | evel s that exceed the NAAQS annual average
standard for PM 10 at Station 2, which was located just north of the FMC fence |line, and PM 10
levels that are noticeably elevated at Station 1. The ICRs for inhalation of airborne

contami nants al so exceed 1x10 -6 away fromthe i mmediate site area (see Table 23 for a sumary
of the chemcal risks to residents frominhalation). The radi ol ogi cal cancer risks are sonewhat
elevated (I CRs of 1.0x10 -5 and 1.1x10 5) at Stations 3 and 5, which are |ocated near existing
resi dences, due to exposure point concentrations of polonium?210 that are 35%to 40% above
background | evels (see Table 24 for a summary of the radiol ogical carcinogenic risks to



residents frominhalation). The chemi cal cancer risks slightly exceed 1x10 -6 at Stations 1 and
5 (ICRs of 2.2x10 and 1.1x -6 10 ) due to exposure point concentrations of cadm um and chrom um
(M) 2 to 9 tines higher than background levels. Stations 3 and 5 are | ocated near existing

resi dences.

6.1.7.2 Plant Wrkers

Tabl es 25-26 summari ze chem cal cancer risks for workers at FMC and Sinpl ot and Tabl es 27-28
sumari ze the radiol ogical risks. The greatest estinated ICRs to current site workers are from
exposure to external radiation fromsoil and other surficial material. These risks range from
1.3x10 -4 to 8.0x10 -4 for the various worker categories evaluated and are 3 to 9 tines higher
than the risks for identical exposures to |ocal background soils. Incidental soil ingestion and
i nhal ati on of airborne contam nants al so have estimated | CRs great enough to be of potentia
concern. Both the radiol ogi cal and chem cal cancer risks were of a simlar magnitude for these
two pat hways. The increnental radiol ogical cancer risks range from6.0x10 -6 to 2.0x10 5, and
the chem cal cancer risks range from1.8x -6 10 to 8.3x -6 10 These risks are approxi mately 3 to
10 times higher than the correspondi ng background risks. The soil ingestion risks are due to
arsenic, beryllium and the |ead-210 and radi um 226 |levels estimated fromthe gross al pha
nmeasurenents. The inhalation risks are due to cadm um chromum (Vl), arsenic, and pol oni um 210
None of the estimated | HQ for noncarcinogenic effects exceeded 1 for current site workers.
However, PM 10 | evel s exceed the NAAQS annual average standard at Station 2, which was used to
estimate the exposure of Plant workers to airborne contam nants.

The greatest estinmated ICRs to potential future Plant area workers are frominhal ati on of radon
in buildings that may be constructed on or near soils containing radi oactive contam nants
(approxi mately 4x10 -3), use of contam nated site ground water as drinking water (1.6x -6 10 to
1.7x -3 10 ), and external radiation exposure fromradi onuclides in the soil (4.8x10 -4 to
9.5x10 -4). The radon risks were estimated based on nodeling which is described in Appendix D
and are 7 to 8 tines higher than background; the external radiation risks are 2.8 to 4.6 tines
hi gher than background; and the potential drinking water risks, which are due to | ead-210 and
radi um 226 (estinated fromgross al pha activities) and arsenic, are 15 to 21 tinmes higher than
background. The risks to potential future plant area workers fromincidental soil ingestion and
i nhal ation of airborne contam nants are |lower but are still great enough to be of potential
concern. The sources and nagni tude of these risks are simlar to those for current site workers.

6.1.7.2.1 Noncarcinogeni c Ri sks

Noncar ci nogeni ¢ risks were only identified for future workers at the Plants and are shown in
Tabl es 29 and 30. The increnental hazard quotients range from 1-14 and are due to potentia
i ngestion of contam nated ground water containing arsenic, fluoride, manganese, and vanadi um

6.1.7.3 Assessnent of Potential Health Effects fromlnhalation of Airborne Particulate Matter
(PM 10)

Airborne particulate matter has been identified as a COPC for air at the EMF site, but its
potential health effects could not be assessed in the quantitative risk assessment because there
are no quantitative toxicological indices available for particulate nmatter. However, NAAQS have
been established for airborne particulate nmatter. Thus, the potential for adverse health effects
frominhal ation of airborne particulate matter was assessed by conparing the PM 10 | evel s
nmeasured in the EMF study area to the NAAQS.

PM 10 |l evel s were neasured at six air nonitoring stations in the EMF study area and a reference
location (Station 6) |ocated approximately 13 mles west-southwest of the site (the prevailing
upwi nd direction) every second day for a year beginning in October 1993. The | ocations of the



air nonitoring stations are shown in Figure 22. Briefly, stations 2, 1, and 3 were |l ocated at
increasing distances fromthe site in the prevailing doww nd direction. Station 4 was | ocated
at the northwestern edge of the city of Pocatello, between the site and the city. Station 5 was
| ocated southwest of the site along Mchaud Oreek and is upwi nd of the site under prevailing

wi nd conditions; however, it appears to receive contamnation fromthe site when the wind is
very light or is blowing fromother directions. Station 7 was | ocated east of the site on the
shoul der of the Bannock Hlls, at a higher elevation than the other stations.

The nmaxi mum and average PM 10 and TSP val ues recorded at each station are given in Table 31. The
NAAQSs for PM 10 are: a 24-hour average of 150 Ig/m 3, not to be exceeded nore than once per
year, and an expected annual arithnetic nean of 50 Ig/m 3. The concentrations of PM 10 at the
air nonitoring stations in the vicinity of the EM- site ranged froma mninumdaily average of
0.2 Ig/m3 at Station 5 to a maxi numof 150.74 Ig/m3 at Station 2, which was |ocated in the
prevailing downwi nd direction just across the northern fence line of FMC. The naxi num PM 10
concentration detected at Station 2 was the only detected concentration that approached the
24-hour average standard of 150 Ig/m 3. The annual concentrati on standard of 50 Ig/m 3 was
exceeded only at Station 2 (55.75 Ig/m3). The annual average PM 10 concentrati ons neasured at
stations 1, 2, and 4 were approxinately 60% 200% and 30% hi gher than those at Station 6, the
background station. Annual average concentrations at stations 3, 5 and 7 were conparable to the
background | evel s.

Information on the characteristics of the airborne contamnants is discussed in the risk
assessnent. Analysis of available information suggests that the el evated PM 10 | evel s at
stations 1 and 2 are due to a conbination of active em ssions and fugitive dust fromthe Pl ants.
At Station 2, the highest PM 10 | evels were associated with w nd speeds nore than 10 nph, which
suggests that the highest levels at this station were mainly due to fugitive dust. At Station 1
hi gh level s were associated with both | ow and high wi nd speeds, indicating that both active

em ssions and fugitive dust fromthe Plants can result in high PM10 levels at this station
Station 4 is |located on the edge of Pocatello and is not directly downw nd fromthe Pl ants under
nost neteorol ogical conditions. This suggests that the nodestly el evated PM 10 | evel s seen at
this station were due at least in part to non-Plant-rel ated sources such as dust, wood snoke,
and vehi cul ar em ssi ons.

Maxi mum dai ly average PM 10 |l evels were elevated only at stations 2, 5, and 7. As discussed
above, the highest levels at Station 2 are probably due to fugitive dust fromthe Plants.
Stations 5 and 7 appear to receive the greatest anobunts of contami nation fromthe Plants when
the winds are light, indicating that the el evated nmaxi mum| evels seen at these stations probably
reflect active enmissions fromthe Plants

The concentrations neasured at all of the stations are indicative of the exposure's residents
living near those stations could experience. Currently, there are no residents |living near
stations 1 or 2, which had the highest annual average |evels. Residents do live in the vicinity
of stations 3, 4, and 5; however, PM 10 levels either are not consistently elevated (stations 3
and 5) or do not appear to reflect site-related contami nation (Station 4) at these |ocations.

The ai rborne contanmi nant conc entrations neasured at Station 2 have been assuned to be of
representati ve exposure point concentrations for Plant workers since airborne contam nant
concentrations were not neasured within the operating areas of the Plants. Based on this
assunption, it appears that Plant workers could be exposed to PM 10 concentrati ons above the

NAAGSS.

The PM 10 | evel s neasured at Station 2 could cause respiratory irritation and could aggravate
the synptons of patients, with a previous history of asthma, bronchitis, enphysena, or other
respiratory di seases.



6.2 Ecol ogi cal Ri sk Assessnent

A basel i ne ecol ogical risk assessnent was conducted for the EM- site to eval uate the potenti al
for effects of site-related contam nation on the natural environment in accordance with EPA
regul atory gui dance. The findi ngs of the ecological risk assessnent are presented bel ow.

I mportant ecosystens occurring in the vicinity of the site include the riverine, open-water, and
mudfl at habitats of the Portneuf River and American Falls Reservoir. Extensive areas of native
upl and sagebrush steppe ecosystens also occur in the foothills and river plains adjacent to the
site.

The potential site-related exposure of terrestrial plants and wildlife to COPCs 4 (See Table 32
for a list of Ecological COPCs) was quantitatively estinmated. Exposure of aquatic and

sem -aquatic birds and nammals to cadmumin river delta sedinent was al so quantitatively
estimated. The follow ng receptors of concern at the site were selected for eval uation

1 Sagebrush Steppe Habitat: shrubs (big sagebrush), grasses (thickspi ke wheatgrass),
manmmal i an carni vores (coyote), small manmmal s (deer nouse), |arge herbivorous mamal s
(rmul e deer), upland ganme birds (sage grouse), raptors (red-tail ed hawks), and
songbi rds (horned | arks).

Ri parian Habitat: shrubs (Russian olive) and songbirds (cedar waxwi ng).

River Delta Habitat: waterfow (nallard), shorebirds (spotted sandpipers), and
sem -aquati ¢ herbivorous manmal s (nuskrat).

4 Ot her contaminants nay be added to this list if new anal ytical nethods becone avail abl e (such
as for P 4) or new infornmation indicates other contam nants pose a potential risk.
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Currul ati ve exposure estinmates were derived based on site-specific contam nant data and exposure
paraneters published in literature, such as dietary conposition, hone range, exposure duration
ingestion rate, and body weight. Both dietary exposure routes and incidental ingestion of
contam nated nedia were quantitatively assessed. Estinated exposures to COPCs were greater for
receptors at the site areas conpared to exposure for receptors at background | ocations. The

i nportance of soil ingestion versus food as a percentage of total exposure varied with |ocation
receptor, and COPGs.

The potential toxic effects of COPCs were eval uated based on toxicity benchnmarks derived from
literature. Conservative assunptions were used where necessary to account for uncertainties of
extrapolation fromliterature studies. Toxicity reference values derived in this manner are
likely to enconpass the broad range of wildlife sensitivity to COPCs.

For each receptor, the potential ecological risks of each COPC were estimated by calculating a
hazard quotient (HQ, which is defined as the total estinated exposure received through al

rel evant pathways divided by the appropriate toxicity reference value. An HQ greater than 1
indicates a potential risk of adverse chronic effects resulting fromexposure. HQ s for plants
mamal s, and birds are sunmarized in Tables 33-35

Potential risks of adverse effects of fluoride on resident plant and wildlife species of the

sagebrush steppe ecosystemwere identified. Potential site-related risks were not identified for
cadmumor zinc in any of the habitats affected by the site. The estimated risks of fluoride are
only marginally above the threshold for toxic effects, and by inference the species at risk nmay



be marginally but not severely affected. Because the potential risks were quantified for
effects on individual organi sns using conservative assunptions to account for uncertainty, and
because the upl and species nost likely to be inpacted occur comonly throughout the region

wi despread or significant ecological effects at the population and community |l evels are not
expect ed.

G ven the ongoing air emissions and cunul ative toxicity of fluoride, the potential for inpacts
is expected to increase over tinme with continued air deposition. A reduction in fluoride

| oadings could allow for a reduction in the potential for harnful effects on the ecosystemin
the future, as well as a reduction in current risks.

6.3 Uncertainty

The nunerical results of a risk assessment have inherent uncertainty because of limted

know edge regardi ng exposure and toxicity, and because of limtations due to the accuracy and
representati veness of environnmental sanpling. Wienever available and appropriate, site specific
information fromthe Rl was used for estimation of exposure to reduce uncertainty. \Were
information was inconpl ete, conservative assunptions were nade and/or conservative default

val ues were used to ensure protection of public health and the environnent.

The followi ng sections summari ze the nost significant uncertainties associated with scenarios in
the EM- Human Heal th and Ecol ogi cal Ri sk Assessnents.

6.3.1 Uncertainty in the Human Heal th R sk Assessnent

The greatest uncertainties affecting the estimates of potential residential exposures appear to
be in the estinmates of the soil-to-plant and plant-to-animal transfer factors and in the

bi cavailability of contaminants in soils that m ght be accidentally ingested. The soil-to-plant
transfer factor for cadm um which accounts for the bulk of the estimated noncancer risk from
consunption of honegrown produce, was based on actual data for the local area, and therefore
appears to be fairly reliable

The greatest uncertainties affecting the estimates of potential worker exposures appear to be
the estimates of specific radionuclide concentrations in ground water and soil that had to be
estimated fromgross al pha neasurenents, the estinmates of radon infiltration into buildings that
m ght be constructed on site in the future, and estinates of the external radiation exposure to
current workers derived fromthe aerial radiological survey of the area conducted in 1986
Confidence in the estimated radiol ogi cal risks associated with potential ground water
consunption is | ow because of the first factor cited. Wiile there is considerable uncertainty in
the nodeling process used to estinate potential radon concentrations in future site buildings

t he val ues obtai ned appear to be consistent with concentrations actually measured in existing
site buildings in the past; therefore, these risk estinmates appear to be at | east noderately
reliable. There are sonme uncertainties in estimating current external radiati on exposures from
neasurenents nade in 1986. The 1986 data, however, were actual exposure rates nmeasured for the
site; therefore, the risk estinmates based on these neasurenents also are believed to be at |east
noderately reliable.

Uncertainty in the quantitative toxicity estimates for the COPCs for the site also affects the
reliability of the risk estimtes. However, the confidence in the reference doses and sl ope
factors for the COPCs driving the estimated risks for the site is considered to be noderate to
good.



6.3.1.1 Air Pathway Uncertainty

The following are several factors that contribute to the uncertainty associated with the risk
estimates for the air pathway: (1) The neteorol ogy during the Superfund air nonitoring nay not
have adequately represented the range of possible valley weather patterns. (2) Only three of
four furnaces were in operation during the CERCLA nonitoring period (the associated feedstock
operations and calcining were also at reduced capacity). (3) Air nonitors were sited for

chem cal speciation and to verify the representativeness of the nodel. There were not
necessarily sited to represent the Reasonabl e Maxi mum Exposed I ndividual. (4) Since the Renedia
Investigation air nonitoring effort was conpleted, FMC s ore has been mned froma different
source. Current feedstocks may be richer in sonme COPCs. (5) Certain constituents were not
included in the study, (i.e., Phosphine and Hydrogen Cyanide). (6) Wedding filters were used for
collection of PM 10 data. These filters may on average provi de readi ngs 20% | ess t han conpar abl e
Sierra Anderson Units. Another source of uncertainty with the air pathway risk estinmates are in
relation to phosphorus and its oxidation products. Quantitative evaluation of potential risks
from phosphorus and its oxidation products were unavail abl e due the lack of a standard EPA

met hod for neasurerment of these constituents in air, and |lack of infornmation of the

t oxi col ogi cal effects frominhaling | ow | evels of these substances over a prol onged period of
tine. Because of the inportance of assessing the risks fromrel eases of phosphorus and its

oxi dation products to the air at the EM- site, EPA investigated the use of non-EPA nethods for
nmeasuring these substances in air. Several nethods were considered, but none were sufficiently
specific and well validated to generate quality data that would nmeet EPA's guidelines for data
useability in risk assessnents. Therefore, EPA reluctantly concluded that it was not possible to
coll ect useabl e data on the concentrations of phosphorus and/or its oxidation products as part
of the Rl for the site.

In addition, nore recently EPA's air program and the Shoshone Bannock Tribes established three
new air quality nonitoring sites adjacent to the industrial conplex northwest of Pocatello in
Cctober 1996. From Cctober 7 through Decenber 31, 1996, these sites recorded twenty-two days
when | evels of particulate natter near the industrial conplex were neasured above the nationa
particul ate standard of 150 micrograns per cubic neter. These |evels are nearly 50% hi gher than
that neasured during a conparable period of tine during the Superfund air nonitoring program It
is uncertain what has contributed to these observed differences and it is unclear if the

speci fic contam nants of concern evaluated in the risk assessnent woul d al so be expected to

i ncrease by 50%

6.3.1.2 Summary of the Exposure Assessnent Uncertainties:
Overal |, the exposure estinates obtained are probably highly to noderately reliable for COPCs at
the EM- site. Several of the factors adding uncertainty to the estimates tend to result in

overestimati on of exposure. These incl ude:

1 The directed nature of the sanpling program

The use of conservatively estinated or extrapol ated val ues for sone exposure point
concentrations; and,

The use of conservative exposure paraneter values in the exposure estination
cal cul ati ons.

One factor that could lead to an underestination of the exposures is:

1 The use of sanple quantitation limts that could result in mssing | ow
concentrations of sone contam nants that mght pose significant risks



Finally, one factor that could lead to overestinati on or underestinati on of exposures is:
1 The use of the steady state assunption for source concentration estinates.

The cumul ative effect of all of the exposure uncertainties nost likely is to overestinmate the
true potential exposure

6.3.1.3 Summary of Toxicity Assessnent Uncertainties
The basi ¢ uncertainties underlying the assessnent of the toxicity of a chem cal include

1 Uncertainties arising fromthe design, execution, or relevance of the scientific
studies that formthe basis of the assessment;

Uncertainties involved in extrapolating fromthe underlying scientific studies to
the exposure situation being evaluated, including variable responses to chem ca
exposures w thin human and ani mal popul ati ons, between speci es, and between routes
of exposure; and

The absence of quantitative toxicological indices for some chemcals that may result
in underestimation of the total risks posed by the site

These basic uncertainties could result in a toxicity estimate, based directly on the underlying
studies, that either under-or overestimates the true toxicity of a chenical

6. 3.2 Ecol ogi cal Ri sk Assessnment Uncertainties

Confidence in the results of the risk assessnent is considered to be high. Maxi mal use was nade
of site-specific exposure data, thereby reducing a major source of uncertainty. Exposure
estimates for plants and wildlife was based on statistically designed sanpling; hence, the
nodel ed exposure estimates have a high degree of reliability. Toxicity testing and chem ca

anal ysis of sedinents provides adequate information to evaluate potential inpacts of

contam nants to the Portneuf River, which were judged to be mininal. In general, the risk
assessnent is nore likely to overestimate rather than underestinate the risks of adverse effects
of the site because of the conservative nature of the assunpti ons used

Principal uncertainties and limtations of the risk assessnent are related to selection of a
limted nunber of COPCs and endpoi nt species for eval uation, deficiencies of the fluoride

chem cal anal yses, assunptions used to derive exposure estinmates and toxicity reference val ues
the limted field verification of risks, and interpretati on of the broader ecol ogica

signi ficance of the hazard quotients.

6.4 Need for Action

The Baseline Ri sk Assessnent (Hunman and Ecol ogi cal) supports the conclusion that hazardous
substances are found on the site and that the actual or threatened rel ease of these substances
fromthis site, if a response action is not taken, may present an immnent and substantia
endangernent to public health, welfare, or the environnent.



7.0 Renedi a

Action (ojectives

The overall objective of the renedial actions for the Eastern Mchaud Flats site is to provide
an effective nmechani smfor protecting human health and the environment fromcontam nated site
soils and ground water. To address the potential risks fromthe site, the foll owi ng cl eanup
obj ectives were devel oped

7.1 FMC and Sinpl ot Pl ant

7.2 Of-Plant

The foll owi ng

Reduce the exposure to radon that would occur in future buildings constructed within
the Plant Areas under a future industrial scenario.

Prevent external exposure to radionuclides in soils at |levels that pose estinated
excess cancer risks greater than 1x10 -4, or site specific background | evels where
that is not practicable.

Prevent ingestion or inhalation of soils containing Contam nants of Concern (COCs)
at levels that pose estinated excess risks above 1x10 -4, a non cancer risk HQ of 1,
or site-specific background | evels where that is not practicable.

Reduce the release and mgration of COCs to the ground water fromfacility sources
that may result in concentrations in ground water exceedi ng risk-based concentration
(RBCs) or chemical specific Applicable or Relevant and Appropriate Requirenent
(ARAR), specifically Maxi num Contam nant Levels (MCLs).

Prevent potential ingestion of ground water containing COCs having concentrations
exceeding RBCs or MCLs (chem cal specific ARARs) (see Table 36). The RBCs shown in
Tabl e 36 correspond to a cancer risk of 10 -6 or a Hazard Index of 1.0

Restore ground water that has been inpacted by site sources to neet all RBCs or MCLs
for the CCCs

Area
cl eanup objectives would apply for the Of-Plant Area:

Prevent future consunption of honegrown produce grown in areas of the site where
soil constituents levels result in a potential noncarcinogenic risk exceeding a HQ
of 1.

Prevent external exposure to radium?226 in soils at levels that pose cunul ative
estimated excess risks above 1x10 -4.

Prevent the potential for future inmpacts to ecological receptors by nonitoring
fluoride at the site and surface water at springs (see Table 37 of ecol ogi cal COCs
and R sk-based Concentrations). If nonitoring data indicates that fluoride levels in
the environnent are increasing, beyond that observed during the R sanpling, and the
potential for an unacceptable ecological risk is indicated, additional actions

i ncluding source controls, nmay be required.

Prevent potential ingestion of ground water containing COCs having concentrations
exceeding RBCs or MCLs (chem cal specific ARARs) (see Table 36). The RBCs shown in
Tabl e 36 correspond to a cancer risk of 10 -6 or a Hazard Index of 1.0
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Wth respect to radionuclides and netals in soils, the above renediation goals were established
after first considering the 10 -6 excess risk as the point of departure. However, since |ocal
background for these radionuclides poses risks greater than 10 -6, the 10 -4 level is the nost
protective risk level which is nmeasurabl e and above background

8.0 DESCRI PTI ON CF ALTERNATI VES

Each of the renediation alternatives in this section was devel oped as a way to mtigate the
risks fromcontamnation on the site. A general discussion of each of the alternatives foll ows.

The FS evaluated a range of alternatives for each subarea that coul d be used to address actua
and/ or potential threats posed by the site. These alternatives are sunmmari zed bel ow and i ncl ude
capital and Qperation and Mai ntenance (O8&\) costs discounted at a 5 percent rate of return over
30 years. Since the FS alternatives used similar nunbering for each subarea, the follow ng
letters have been added to the alternatives: 0- represents an Off-Plant area alternative, F-
represents an FMC plant alternative, and S represents a Sinplot plaint alternative.

These alternatives were initially conpared on the basis of effectiveness, inplenentability and
cost. The alternatives presented bel ow were evaluated in detail. Alternatives F1 and S1 (no
action) for the FMC and Sinplot plants were elimnated because they were identical to
alternatives F2 and S2 (no further action), but did not recognize actions already taken by the
Conpani es. EPA considers alternatives Ol, F2, and S2 as the baseline by which other alternatives
shoul d be conpared

Al alternatives include sone provision for review of the cleanup at | east every 5 years to
ensure the renedy renmins protective. The prinmary difference anong the alternatives at FMC is
the type of capping proposed for the ol d phossy pond and cal ciner solids areas. The primary
difference for Sinplot alternatives is the action to be taken on the gypsum stack. These
alternatives are as follows:

8.1 Of-Plant area
8.1.1 Aliternative 01: No Action

Capital Cost: $0
Annual O8M Cost: $0
Present Wirth 30-Year Cost Estinmate: $0

No action woul d be taken under this alternative. It was included because it is required by EPA' s
gui dance, and establishes a baseline to conpare the |evel of environnental protection provided
by other alternatives.

8.1.2 Alternative 02: Vegetation/Bio Mnitoring

Capital Cost: $0
Annual O8M Cost: $12, 200
30- Year Cost Estinmate: $187, 544

Alternative 2 consists of a programto nonitor levels of fluoride in the Of-Plant area. This
woul d consi st of periodic collection and anal ysis of vegetation or sone other form of

bi omonitoring to assess the levels of fluoride in the environnent. This alternative has been
devel oped to address the potential risk for ecological receptors due to ingestion of vegetation



contai ning fluoride.
8.1.3 Alternative 03: Institutional Controls

Capital Cost: $183,094
Annual O8M Cost: $12, 200
Present Wrth 30-Year Cost Estimate: $370, 637

This alternative includes the nonitoring el ements of alternative 02, and | and use controls 5
such as recorded deed restrictions, and environmental easenents to restrict property use and
informfuture property owners of the potential human health risks associated with consunption of
homegr own produce fromthis area. Inplenentation of this alternative would likely include a
conbi nation of these controls with a preference for environmental easenents.

8.1.4 Alternative 04: Renoval and Repl acenent of Soil Cover

Capital Cost: $6, 869, 304
Annual O8M Cost: $12, 200
Present Wrth 30-Year Cost Estinmate: $7, 056, 848

Alternative 04 includes all actions under alternative 03, and renoval /repl acenent and/ or
covering of soils at the time of any future residential developnent if the soils exceed cadm um
or radium 226 | evels that represent an unacceptabl e excess ri sk.

8.2 FMC Subarea (FM)
8.2.1 Alternative F2: No Further Action

Capital Cost: $0
Annual O8M Cost: $0
Present Wrrth 30-Year Cost Estinmate: $0

No further action would be taken under this alternative. It was included because it is required
by EPA' s gui dance, and establishes a baseline to conpare the |evel of environnental protection
provided by other alternatives. This alternative does recogni ze a nunber of actions taken during
the course of the Rl by FMC to neet various environnental regul ations (see section 2.4.2). Sone
of the major actions include: Installation of air scrubbers (1991); closure of the unlined pond
8S (1994); construction of new RCRA surface inpoundrment- 16S (1993), paving of plant roads
(1993); construction of a new |lined calciner pond (1993); and, placenent of sone deed
restrictions on FMC property to prohibit residential use in the future. FMC has estinated that
the costs of the various projects conpleted over the |ast few years at $31, 600, 000.

5 The Of-Plant areas are currently zoned as industrial by Bannock County. However this
alternative does not rely on zoning to control future |and use, because it is subject to change
by | ocal governnent.

8.2.2 Alternative F3: Institutional Controls and G ound water Monitoring
Capital Cost: $63 000

Annual &M Cost: $84, 000

Present Wrth 30-Year Cost Estimate: $1, 354, 000

Alternative F3 relies on the use of institutional controls to prevent or mnimze contact,
ingestion, or inhalation of contaminants in soils and ground water. Institutional controls



include the followi ng: plant access restrictions such as fencing and security; plant work rules
such as use of personal protection equipnent; plant construction practices to reduce radon
levels in buildings; |land use restrictions controlling future use; and water usage restrictions
to prevent ingestion of affected ground water. This alternative also includes a ground water
nmonitoring programto evaluate the effectiveness and efficiency of the renedial action selected

8.2.3 Alternative F4: Institutional Controls, Surface Controls and Soil Cover, and G ound water
Moni t ori ng

Capital Cost: $3,130, 000
Annual O8M Cost- $109 000
Present Wrth 30-Year Cost Estinmate: $4, 798, 000

This alternative includes all actions of alternative F3 (institutional controls) plus grading
soil cover, and vegetation for the cal ciner pond solids area 6 and ol d phossy waste pond areas
(Ponds 1S-7S, 1E-7E, 9S, and 10S), and lining of the railroad swale. Gading would consist of

backfilling | ow areas (e.g., former Ponds 1E, 4E, and 9S ) to bring themup to the surrounding
grade levels, and then shaping the surfaces to enhance surface drai nage and reduce the potentia
for infiltration. A surface soil cover of 12 inches woul d be placed over the backfill. Runoff

woul d be directed toward natural drainage collection areas in the northern and northwestern
portions of the FMC property. The total area to be graded and covered is approxinately 44 acres.
Actions in the railroad swal e area woul d i nvol ve extension of the existing liner to prevent
infiltration of surface water runoff.

8.2.4 Alternative F4A Institutional Controls, Surface Controls and Capillary Barrier Cap, and
G ound water Monitoring

Capital Cost: $6, 620, 000
Annual O8M Cost: $109, 000
Present Wrth 30-Year Cost Estinmate: $8, 288, 000

This alternative includes all actions of alternative F4 but replaces the 12 i nches of soil cover
with a capillary barrier cap for the calciner pond solids area and ol d phossy waste pond areas
(Ponds 1S-7S, 1 E-7E, 9S, and 10S). The capillary barrier cap design under consideration
consists of 2 feet of top soil underlain by a 6-inch gradational |ayer and 18 inches of well
sorted coarse nmaterial, which can be either slag or river gravel. Runoff woul d be directed
toward natural drainage collection areas in the northern and northwestern portions of the FMC
property, as included in alternative F4. The total area to be graded and covered is

approxi mately 44 acres.

6 In 1993 the old cal ciner ponds were replaced with double |ined ponds. The calciner solids are
the material and underlying contam nated soil that was excavated fromthe old ponds. It is now
stored in an area south of the new ponds.

8.2.5 Alternative F5A: Institutional Controls, Source Contai nment and Native Soil Cap, and
G ound water Monitoring

Capital Cost: $3,994, 000
Annual O8M Cost: $109, 000
Present Wrth 30-Year Cost Estinmate: $5,662, 000

This alternative includes all actions of alternative F4 (institutional controls and gradi ng and
soil cover) except that the cover on the calciner solids area and ol d phossy waste pond areas
woul d include an additional 12 inches of subgrade material below the soil cover (the FS refers



to this as a "native soil cap"). For the calciner pond solids area, hydro seeding with native
pl ant species is proposed. For the old phossy waste pond areas, vegetative cover is also
proposed; however, due to the |location of these areas with respect to active plant operations,
other surface nmaterials that would withstand local traffic may be appropriate above the native
soil cap. Like alternative 4, the total area to be covered with native soil is approximately 44
acres.

8.2.6 Alternative F5B: Institutional Controls, Source Contai nment and Asphaltic Concrete Cap,
and Ground water Mnitoring

Capital Cost: $4, 443,000
Annual O8M Cost: $153, 000
Present Worth 30-Year tost Estinmate: $6, 787, 000

This alternative includes all actions under alternative F5A (institutional controls, grading,
and native soil cap) except that an asphaltic concrete cap would be placed over the ol d phossy
wast e ponds. Grading, shaping, and placing soil cover on the calciner pond solids would be the
sane as described in Alternative 4. The asphaltic cap woul d consist of 10 i nches of subgrade
material, 9 inches of base, topped with a mninmum of two inches of asphaltic concrete.

8.2.7 Alternative F5C. Institutional Controls, Surface Controls and Milti-Layer Cap, Source
Cont ai nnent, and G ound water Monitoring

Capital Cost: $11, 856, 000
Annual O8M Cost: $109, 000
Present Wirth 30-Year Cost Estinmate: $13, 524,000

Institutional Controls and Ground water Mnitoring were described under Alternative F3 and are
also included in this alternative. This alternative includes all actions of alternative F4
(institutional controls) plus grading, soil cover, and vegetation for the cal ciner pond solids
area and ol d phossy waste pond areas (Ponds 1S-7S, 1E-7E, 9S, and 10S) and lining of the
railroad swal e. Grading and placenent of the cap in the old phossy waste ponds woul d be the sanme
as described in Alternative F5A except that instead of a native soil cap, a nulti-layer cap
woul d be used. The multi-layer cap woul d consist of a mninmumof six inches of subgrade overlain
by a geosynthetic clay liner (GCL), and a flexible nenbrane liner (40 ml| mnimun. A protective
cover with a minimmthickness of three and one-half feet woul d be constructed above the GCL and
flexi bl e nenbrane liner. The upper |ayer woul d consist of 12 inches of topsoil, which would be
hydro seeded with native vegetation.

8.2.8 Alternative F6A- Institutional Controls, Source Contai nment and Asphaltic Concrete Cap,
Excavation and D sposal, and G ound water Nonitoring

Capital Cost: $10, 160, 000
Annual O8M Cost: $153 000
Present Wirth 30-Year Cost Estinmate: $12, 504, 000

Institutional Controls and Ground water Mnitoring were described under Aternative F3 and are
also included in this alternative. This alternative includes all actions of alternative F3
(institutional controls) plus grading, soil cover, and vegetation for the calciner pond solids
area and ol d phossy waste pond areas (Ponds 1S-7S, 1E-7E, 9S, and 10S) and lining of the
railroad swal e.

This alternative includes the asphaltic cap as described under alternative F5B for the old
phossy waste ponds and adds excavation and di sposal of the calciner pond solids into a new,



secure landfill. The landfill would have two geonenbrane bottomliners, with a | eachate
collection between the two liners. A nmulti-layer cap simlar to that described in F5C woul d be
pl aced over the cal ciner pond solids once all of the solids have been excavated and placed in
the new landfill.

8.2.9 Alternative F6B: Institutional Controls, Surface Controls and Soil Cover, Excavation and
Stabilization, and G ound water Nonitoring

Capital Cost: $14, 675, 000
Annual O8M Cost: $109, 000
Present Wirth 30-Year Cost Estinmate: $16, 343, 000

This alternative is identical to FGA with the exception that the cal ciner solids would be
stabilized prior to placement in a new landfill. Excavation and ex-situ stabilization consists
of excavating and renoving the cal ciner pond solids fromtheir existing disposal area, mxing
these materials with Portland cenent or another stabilizing agent, and placing the stabilized
material in a newlandfill. The landfill would have a cap as described in Alternative F6A

8.2.10 Alternative F7-institutional Controls, Surface Controls and Milti-Layer Cap, and G ound
wat er Monitoring, Extraction and Recycling:

Capital Cost: $12, 381, 000
Annual O8M Cost: $123, 000
Present Wirth 30-Year Cost Estinmate: $14, 264, 000

Institutional Controls and Ground water Mnitoring were described under Alternative F3 and are
included in this alternative. This alternative also includes the actions for the calciner solids
area described under alternative F4, and the actions for the old phossy waste pond areas
descri bed under alternative F5C. This alternative adds a ground water extraction system This
system woul d consist of installing wells near the northern boundary of the FMC property, and
extracting ground water fromthe shallow aquifer at a rate sufficient to capture contam nated
ground water above MCLs. Ground water flow nodeling indicates extraction of a total of

approxi mately 350 gallons per mnutes at two |ocations would be sufficient to intercept the
ground water plune. This water is expected to be near or bel ow MCLs when extracted. The water
may be of a quality suitable for use in the FMC plant without treatment or potentially

di scharged to the Portneuf River. This discharge woul d be subject to the requirenents of the
NPDES permt program

8.2.11 Alternative F8B- Institutional Controls, Surface Controls and Asphaltic Concrete Cap,
Excavation and Stabilization, and Ground water Mnitoring, Extraction, Treatnent and Recycling

Capital Cost: $18, 988, 000
Annual O8M Cost: $704, 000
Present Wirth 30-Year Cost Estinmate: $29, 802, 000

Institutional Controls and Ground water Mnitoring were described under Aternative F3 and are
included under this alternative. This alternative also includes actions for the old phossy waste
ponds described under alternative F5B, actions for the calciner pond solids area described under
F6B, and ground water extraction described under alternative F7. This alternative adds a process
to treat extracted ground water. Extracted ground water would be piped to an equalization tank
treated by chem cal precipitation (ferric chloride), and added to the Industrial Waste Water
basin return water line. Solids produced fromthe treatnent process would be disposed of in an
on-site hazardous waste nanagenent unit.



8.3 Sinplot Plant
8.3.1 Alternative S2: No Further Action

Capital Cost: $0
Annual O8M Cost: $0
Present Wrrth 30-Year Cost Estinmate: $0

No further action would be taken under this alternative. It was included because it is required
by EPA' s gui dance, and establishes a baseline to conpare the |evel of environnental protection
provided by other alternatives. This alternative does recogni ze a nunber of actions taken during
the course of the Rl by Sinplot to nmeet various environnental regulations (see-section 2.4.1).
Sore of the major actions taken or planned include renoval of the unlined East Overfl ow Pond and
repl acenent with a |ined i npoundnent, repair of a |eaking underground line fromthe N trogen
Solutions Plant and replacenent with a double |ined pipe, installation of several I|ined
treatnent ponds, installation of an ore slurry pipeline, deconm ssioning of the calciners, road
paving, and installation of additional air em ssion control systens. Sinplot has estinmated that
the costs of the various environnental projects conpleted during the |ast few years at
approximately 56 mllion dollars.

8.3.2 Alternative S3: Institutional Controls & Ground water Monitoring

Capital Cost: $96, 434
Annual O8M Cost: $62, 464
Present Wrth 30-Year Cost Estimate: $1, 056, 659

This alternative conbines a variety of institutional controls for ongoing Don Plant operations
including the follow ng; additional worker safety prograns and personnel nonitoring primarily to
reduce risks fromganma radiation; requirenents for radon-resistant buil dings constructed in the
plant area in the future; and, ground water quality nonitoring and | egally enforceable
restrictions to prevent use of inpacted ground water.

8.3.3 Alternative S4A: Institutional Controls, Renoval/Di sposal, Source Control #1

Capital Cost: $855, 585
Annual O8M Cost: $145, 119
Present Wrth 30-Year Cost Estinmate: $3,086, 420

This alternative includes the institutional controls and ground water nonitoring of alternative
S3 and adds the foll owi ng components: (1) Excavation of Phosphate O e Residue fromthe
dewatering pit, disposal of excavated material on the Gypsum Stack and covering the excavated
area with soil and vegetation; (2) Excavation of gypsum sedi ments fromthe forner east overflow
pond, disposal on the gypsumstack, and installation of a new 60 m |, high density pol yethyl ene
synthetic lined pond. The new pond woul d be used for the tenporary storage of |iquids during

pl ant upsets or power failures; (3) Inprovenents in the Gypsum Stack Decant Systemto reduce the
anmount of ponded water on the surface of the upper gypsum stack; and, (4) Construction of a
stabl e road surface on the gypsum stack to reduce fugitive em ssions.

8.3.4 Alternative $4B: Institutional Controls, Renoval/Disposal, Gound water Containnent,
Source Control #1

Capital Cost: $1, 544, 406
Annual O8M Cost: $175, 619
Present Worth 30-Year tost Estinmate: $4, 224, 405



This alternative includes all the conponents of alternative 4a (institutional controls, ground
wat er nonitoring, and source control) plus the installation of a network of ground water
extraction systemwells i medi atel y downgradi ent of the gypsum stack. The purpose of this
extraction systemis to intercept ground water Contami nants fromthe gypsum stack and prevent
them from spreading further into the aquifer. The extracted ground water may be of sufficient
quality to be used in the Sinplot process without treatnent.

8.3.5 Alternative S5: Institutional Controls, Renoval/Di sposal, Source Control #2

Capital Cost: $56, 344, 875
Annual O8M Cost: $7, 959, 463
Present Wrth 30-Year Cost Estinmate: $175, 402, 962

This alternative is the sane as Alternative S4B, except that instead of installing an inproved
decant systemon the gypsumstack and a ground water extraction system an inpervious
geosynthetic liner would be installed on the top of the gypsumstack and the decanted Iliquid
returned to the process via a | eachate collection system Under this option gypsum pl acenent
woul d continue on top of the newliner. This alternative would al so include asphalt paving of
roads on the gypstack due to increased traffic during installation of the synthetic |iner

9.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The NCP requires that each renedial alternative analyzed in detail in the FS be eval uated
according to specific criteria. The purpose of this evaluation is to pronote consistent
identification of the relative advantages and di sadvant ages of each alternative, thereby guiding
sel ection of remedies offering the nost effective and efficient nmeans of achieving site cleanup
goals. There are nine criteria by which feasible renedial alternatives are eval uated. Wiile al
nine criteria are inportant, they are weighed differently in the decision naki ng process
dependi ng on whet her they describe a consideration of technical or socioeconomc nerits (prinary
bal ancing criteria), or involve the evaluation of non-EPA reviewers that nmay influence an EPA
decision (nodifying criteria).

9.1 Threshold Criteria

The remedial alternatives were first evaluated by conparison with the threshold criteria
overal | protection of human health and the environment and conpliance with ARARs. The threshold
criteria must be fully satisfied by candidate alternatives before the alternatives can be given
further consideration in the remedy sel ection process

9.1.1 Overall protection of human heatth and the environment Determ nes whether an alternative
elimnates, reduces, or controls threats to public health and the environnent through
institutional controls, engineering controls, or treatnent

Of-Plant area- Alternative 01 (no action) and Alternative 02 (nonitoring only) do not contro
exposures frompotential consunption of honegrown fruits and vegetables to satisfy this
criterion. Alternatives 03 (institutional controls and nonitoring) and 04 (institutiona
controls, nonitoring, and soil renoval) both neet this criterion by preventing or controlling
potential future exposures to soils in the Of-Plant area. Note: Since alternatives 01 and 02
do not neet this threshold criteria they are not discussed further in this ROD.

Sinmplot- Alternative S2, (no further action) would not neet this criterion because it does not
prevent exposure to indoor radon or contam nated ground water above MCLs in the future
Alternatives S3 (institutional controls) or S4A (institutional controls, renoval/di sposal
gypsum decant systen) woul d provide protection of human health for future workers by | and use



restrictions but would not elimnate or reduce contami nation to ground water at the gypsum
stack. Alternatives S4B (institutional controls, renoval/disposal, ground water extraction) and
alternative S5 (gypsumstack liner) neet this criterion by capturing | eachate either at the base
of the gypsumstack or on the liner, thereby reducing or elimnating contam nation to ground
water. This should result in significant inprovenent in ground water quality in the Plant area
Note: Since alternatives S2, S3, and S4a do not neet this threshold criteria they are not

di scussed further in this ROD,

FMC- Alternative F2 (no further action), and alternative F3 (institutional controls & ground

wat er nonitoring) do not provide sufficient protection for future workers frompotentia

i ngestion of contam nants in ground water or fromradon emnissions fromsoils and solids.
Alternatives F4 through F8B neet this criterion by relying on institutional controls for
protection of future workers from exposure to contam nants in ground water and on a conbination
of engineering controls and institutional controls for protection fromcontam nants in soils and
solids. Al of these alternatives except F8B ultimately rely - fully or partially on natura
processes to reduce contaminants in ground water to MCLs or background |levels. Aternatives F7
F8A, and F8B woul d accel erate the process to sone degree. Note: Since alternatives F2and F3 do
not neet this threshold criteria they are not discussed further in this ROD

9.1.2. Conpliance with Applicable or Relevant and Appropriate Requirenents (ARARs) eval uates
whet her the alternative neets State and Federal environnental and facility siting | aws and
regul ations that pertain to the site or, if not, if a waiver is justified

Of-Plant area- No specific ARARs have been identified for the Of-Plant area soils. G ound
water in this area currently neets drinking water standards and it is expected to continue to
meet MCLs.

Sinplot- Both alternative S4B and S5 neet the requirenents of all identified ARARs for current
Sinpl ot operations and for a future alternate industrial scenario.

FMC- As discussed in section 4 of this ROD a nunber of ponds and units at FMC are subject to
regul ati on under RCRA. EPA has determ ned that the RCRA closure requirenents are neither
applicable nor relevant and appropriate for CERCLA actions in the areas which are the subject of
this ROD. The FS alternatives for these areas were designed to reduce infiltration, prevent
incidental ingestion, reduce exposure to radiation, and mnimze nai ntenance. Alternatives F4
(grading and soil cover), F4A (capillary barrier cap), F5A (native soil cap), F5B (asphaltic
cap), and F5C (nulti-layer cap) will mnimze infiltration (to at least a 1 x 10 -7 cni sec
pernmeability), mnimze naintenance, and control, mnimze or elimnate releases to the extent
necessary to protect human health and the environnment. These alternatives plus F6A, F6B, F7, and
F8B neet the requirenents of all identified ARARS for current FMC operations and for a future
alternate industrial scenario

9.2 Primary Balancing Criteria

For those alternatives satisfying the threshold criteria, five primary balancing criteria are
used to evaluate other aspects of the potential remedies. No single alternative will necessarily
recei ve the highest evaluation for every balancing criterion. This phase of the conparative
analysis is useful inrefining the relative nerits of candidate alternatives for site clean up
The five primary balancing criteria are: long-termeffectiveness and pernmanence; reduction of
toxicity, mobility, or volune through treatnent; short-termeffectiveness; inplelnentability;
and cost .

9.2.1. Long-termeffectiveness and pernanence This criterion addressed the results of each
alternative with respect to the risk remaining at the site after the conclusion of the renedia



action. Evaluation of this criterion includes an assessnent of the nmagnitude of the residual
risk fromuntreated waste or treatnent residuals. It also includes an assessnent of the
adequacy, reliability, and useful life of any controls that are to be used to nanage hazardous
substances that remain on site after the renedi ati on

Of-Plant area- Alternatives 03 and 04 woul d both satisfy this criterion although alternative 04
may be a nore pernmanent and reliable option which eventually could allow for unrestricted use of
surroundi ng properties once renoval /repl acenent had occurred.

Sinplot- Both alternative S4B and S5 woul d provide long termeffectiveness in inproving ground
water quality during continued Don Plant operation. Alternative S4B nay be nore reliable than
alternative S5 since lining of the gypsum stack invol ves consi derabl e | ong-term nanagenent. In
addition, alternative S5 could becone less effective over time if the liner were breached or the
drai n system becanme cl ogged.

FMC- Al remaining alternatives satisfy this criterion with regard to reliability. The

mul ti-layer cap (F5C) and a capillary barrier cap (F4A) provide a higher |evel of pernmanence
than the 12-inch soil cover in alternative F4. The Stabilization of calciner solids (F6B) woul d
provide a slightly higher level of long termrisk reduction for this material than the other
alternatives.

9.2.2. Reduction of toxicity, nobility, or volume through treatnent or recycling Evaluation of
this criterion included: an assessnment of the treatnent processes to be enpl oyed by each
remedi al action and the types of wastes they would treat; the anount of waste that would be
destroyed or treated; the projected anmount of reduction in toxicity, nobility, or volume; the
degree to which the treatnent is irreversible; and the types, and quantities of residuals that
woul d remain after treatnent. Al so considered in this assessnment is whether the alternative
woul d satisfy the expressed preference of Section 121 of CERCLA for renedial actions that reduce
toxicity, mobility, or volunme of hazardous waste

Of-site- Neither alternative 03 nor 04 contain any formof treatnent.

Sinpl ot- None of the alternatives contain any formof treatnent or vol unme reduction, although
both alternatives S4B and S5 include paving on the gypsum stack roads which woul d physically
restrict the nobility of dust and soil contam nants and recycling of contam nated water w thin
the pl ant.

FMC- Al capping alternatives reduce the nobility of contam nants to ground water but do not use
any formof treatnent. The ground water extraction and recycling in alternative F7, if it were
effective, may reduce the residual contam nation remaining in the ground water. The addition of
ground water treatnment as in alternative F8B, if it were effective, would reduce the nobility
and reduce the volurme of contam nants

9.2.3 Short-term-effectiveness The potential health effects and environnental inpacts of each
alternative action during construction and inplenentation were evaluated by this criterion. The
factors assessed in this evaluation include the protection of the comunity and site workers
during inplenmentation and construction, environmental inpacts during inplenentation, and the
estinmated tinme required to neet cl eanup standards.

Of-Plant area- Only Alternative 04 involves any soil renoval to achieve the cleanup goal. There
coul d be sone short termrisks to workers and the environment during inplenentation of the
alternative. Alternative 03 does not involve excavation of soils and does not pose any
short-termrisks to workers or the environment.



Sinplot- Alternative S4B provi des the highest short-termeffectiveness in terns of rapid of
ground water restoration. This alternative al so poses |lesser risks to workers and the
envi ronnent during construction as conpared to alternative S5

FMC- Because all activities will occur at the plant, grading, hauling, and placenment of the
various cap or cover nmaterials would have little inpact on the comunity or the surrounding
environnent. Most of the source containnment alternatives would not be effective in achieving
ground water restoration in the short-term Alternatives F7, F8, FB nay be slightly nore
effective through ground water extraction. Alternatives F6A and F6B woul d pose a slightly
greater risk to workers for this criterion during excavation/disposal of calciner solids.
However, these risks can be easily controlled with personal protective equipnent. All
alternatives are relatively equal in regard to the tine required to conplete the action and
achi eve risk reduction for soils.

9.2.4 Inplenentability This criterion evaluated the terns of technical and adm nistrative
feasibility and the availability of services and naterials to acconplish the renedi ation
Technical feasibility includes relative ease of installation or constructability; the ease of
addi tional renediation, if necessary; and the ease of nonitoring the effectiveness of the
remedi ation. Administrative feasibility addresses the degree of procedural difficulty
anticipated for each alternative in permtting and institutional requirenents

Of-Plant area- Alternative 03 includes adm nistrative actions to secure the necessary
institutional controls in the Of-Plant area. Alternative 04 would include simlar controls but
woul d al so involve closer scrutiny to trigger the evaluation of soil conditions and cl eanup at
the time of land use changes in the future. Alternative 04 would be nore difficult to inplenent
than alternative 03.

Sinplot- Differences between the alternatives in terns of inplenentability are prinmarily related
to technical feasibility. Alternative S5 would be nore difficult to inplenment due to potentia
problens with stack stability, potential for liner breaches, |onger inplenentation tinme, and
necessary process nodifications. Both alternatives S4B and S5 are equivalent in admnistrative
feasibility and availability of services and materials

FMC- There are no technical or admnistrative barriers that would affect the inplenmentation of
source contai nnent (cappi ng phossy ponds or excavation and cappi ng of the cal ciner pond solids)
and all alternatives are fairly equal. Alternative F6B would require sone initial test of the
solidification process prior to full-scale operations. However, these activities can be readily
inplenented with no anticipated difficulties regarding feasibility or reliability.

9.2.5 Estimated Cost

Consi stent with EPA gui dance, the cost analysis for each alternative consisted of an

order-of -magni tude estinmation (accurate to a range from+50%to -30% of capital, O&M and
present worth costs determined for 30 years at a 5 percent discount rate. Table 9-1 summari zes
the estinmated costs and tinme required to inplenent for the range of alternatives. The estinates
are based on quotations fromvendors and contractors, conventional cost estimating guides,
generic unit prices, and prior experience in the area, They are intended as a guide in

eval uating the alternatives based on information available at the tine of the estimate. Actua
costs woul d depend on true | abor and material costs, final actual site conditions.

Of-Plant area- Alternative 03 ($370,637) is significantly less costly than Alternative 04
($7, 056, 848) .

Si npl ot - The present worth costs for alternative S5 ($175,402,962) are nuch hi gher than that for



alternative S4B ($4, 224, 405) .

FMC- Alternative F4 is the least costly alternative that neets the threshold criteria for the
phossy waste ponds and calciner solids area with a present worth cost of $4,798,000. The nost
costly alternative is alternative F8B which includes treatnment of ground water with a present
worth cost of $27, 723, 000.

9.3 Mdifying Oriteria
The two nodifying ciriteria are state acceptance and community acceptance

9.3.1 State acceptance The State of |daho, Departnent of Environnental Quality, and Shoshone
Bannock Tri bes have been involved with the review of the Remedial Investigation, Feasibility
Study, Risk Assessnment and Proposed Plan for the site. A concurrence letter fromthe State is
i nduded i n Appendi x C

9.3.2. Comunity acceptance. The greatest nunber of comments received on the proposed plan
related to concerns about air quality in the vicinity of the plants and the need for ground
wat er extraction at FMC. EPA carefully considered these comments and nade a change in the
approach to ground water extraction at FMC. Wth respect to air quality Superfund is not the
appropriate authority to address the ongoing air emssions froman operating facility, and
therefore no action specific to control of air emssions is included in this ROD. The EPA
responses to the comments are included in the Responsiveness Summary in Appendi x A The | ocal
community has been kept infornmed throughout the process by fact sheets and neetings.

10. 0 THE SELECTED REMEDY

EPA' s sel ected renedy conbi nes el ements fromseveral alternatives described above. The sel ected
remedy neets the requirenents of the two mandatory threshold criteria, protection of public
health and the environnment, and conpliance with ARARs. EPA believes the follow ng actions

provi de overall protection of human health and the environnment while providing the best bal ance
of benefits and tradeoffs for the Eastern Mchaud Flats site. The sel ected renedy uses a

conbi nation of containment and institutional controls to achi eve opti mumconpliance with the
five balancing criteria: long-termeffectiveness, short-termeffectiveness, inplenentability,
reduction in toxicity, nobility and vol une through treatnent and cost.

The preferred remedy presented in the proposed plan outlined separate actions for the FMC pl ant,
Sinmplot plant, and Of-Plant areas. The sel ected renmedy conbi nes actions for these areas into
two operable units: the FMC Pl ant and Sinplot Plant. The actions proposed for the Of-Pl ant
areas are included in each of the two operable units. This is the result of an underlying
agreenent between the two Conpanies in order to allow for the creation of two operable units and
ultinmately two consent decrees. The selected renmedy consists of the followi ng actions for each
operabl e unit:

10.1 Sinplot Qperable Unit (QU)

10.1.1 G ound water

10.1.1.1 Goundwater Extraction (A ternative S4B)

Remedi ation of ground water in the Sinplot QU will consist of installation of a network of

shal  ow ground water wells on the northern edge of the gypsum stack and/or downgradi ent of the

Nitrogen Solutions Plant, and the installation of extraction punps and conveyance pi pi ng. The
extracted ground water will be recycled into the Don Plant Process. The purpose of the



extraction well network is: (1) to contain the mgration of COCs fromthe phosphogypsum st ack
and reduce the areal extent of shallow ground water contamination within the Plant Area in
excess of MCLs or RBCs, and (2) prevent the migration of COCs above MCLs or RBCs into the
off-plant area

Insufficient information was generated by the R to sufficiently characterize this area for the
purposes of designing a ground water extraction system or estinating recovery tine once the
gypsum stack is closed. However, a focused hydraulic test was begun in February 1997, pursuant
to an EPA approved Workpl an, to support devel opnent of the ground water extraction alternative
Information fromthis work will be used to help design the ground water extraction and reuse
systemincluding: (1) placenent of additional wells to provide the required ground water
capture; (2) adjustment of punping rates as needed; and (3) nodifications in the Don Pl ant
process for reuse of the extracted ground water.

Operation and nai ntenance of the extraction systemshall continue until COCs in ground water

t hroughout the Operable Unit are reduced to bel ow MCLs or Ri sk-based concentrations (cancer risk
levels of 10 -6 and noncancer risk H <1 for residential use), or until EPA determ nes that

conti nued ground water extracti on woul d not be expected to result in additional cost-effective
reduction in contam nant concentrations within the Sinplot QU

10.1.1.1.2 Gound water Extraction System Eval uation

Once the ground water extraction systemis inplenented, its performance and effectiveness shal
be evaluated on at least a quarterly basis. The frequency of nonitoring nay be reduced, w th EPA
approval . The eval uati on shall be designed to determ ne the effectiveness of the ground water
extraction systemw th respect to the follow ng

1. Horizontal and vertical extent of the plune(s) and contam nant concentration gradients;

2. Rate and direction of contam nant mgration

3. Changes in contam nant concentrations or distribution over tine; and

4., FEffects of any nodifications on the ability of the extraction systemto achi eve contai nnent.
G ound water extraction will be nonitored and adjusted as warranted by the perfornance data

coll ected during operation. Mdifications to the ground water extracti on system may include any

or all of the follow ng

1. At individual wells where contai nnent has been attai ned, punping rates nay be adjusted to
achi eve the greatest efficiencies;

2. Aternating punping at wells to elimnate stagnation points;

3. Pulse punping to allow aquifer equilibration and to all ow adsorbed contam nants to partition
into ground water; and

4., Additional extraction wells nay be installed at EPA-approved locations to facilitate or
accel erate contai nment of the contami nate plune and hel p ensure eventual achi evenent of ground
wat er renedi ati on goal s.

10.1.1.2 Inprovenent to Gypsum Decant System (Alternative S4B)

This el ement of the selected renedy utilizes engineering controls to reduce the volune of water



on the surface of the gypsumstack, which is a contributor to ground water contam nation

I nmprovenents to the water decant systemw ||l increase the flowrate of water returned to the
phosphoric acid plant fromthe stack, and will consequently reduce the volunme of water on top of
the stack. This in turn is expected to further reduce seepage to ground water and increase the
stability of the stack. A variety of potential decant inprovenents are under eval uation rangi ng
from si phon systens to nore conpl ex capture and drain systens. |Inprovenents to the decant system
are considered to be part of Don Plant operations, and as such, design of the systemw |l be
part of the ongoing process of optimzation of the plant water bal ance perforned by Don Pl ant
personnel . Exact details of the systemwoul d be devel oped based on operational considerations at
the time of inplenentation

10.1.1.3 G ound water Mnitoring and Eval uati ons (Al ternative S4B)

G ound water nonitoring and eval uation shall be conducted as part of the cleanup renedy for this
QU to determne the effectiveness of the extraction systemand other source control neasures in
reducing the contamnation in the Plant area and preventing mgration of contam nants to the
off-plant area. A surface and ground water nonitoring plan shall be submitted including a

qual ity assurance programplan and a sanpling plan for EPA approval during the renedi al design
At a mininum the nonitoring programshall include sem annual sanpling of shallow and deep

aqui fers and surface water springs,whose source is the shall ow aquifer,and an annual eval uation
of monitoring data.

10.1.2 Air (Alternative $4B)

Reduction of fugitive em ssions fromcurrent roads on the face of the gypsumstack wll be
acconpl i shed by constructing a stable road surface over the gypsum This will be inplenmented by
pl acing a gravel road-base over the pernanent roads on the stack. The placenent of the road-base
woul d be preceded by rough grading, conpacting the gypsumroad surface and the installation of a
woven stabilization geofabric. The geofabric would prevent the gravel from being pushed into the
gypsum and prevent the gypsumfrommgrating through the gravel and back to the road surface.
This systemwill create a barrier between vehicle traffic and the gypsum and shoul d al so reduce
wi nd and water erosion of the gypsumon the road surfaces.

10.1.3 Soils and Solids (A ternative S$S4B)

The selected renmedy for the Dewatering Pit is to excavate solids (prinarily phosphate ore

resi due), dispose of the excavated material on the gypsum stack and cover the excavated area
with soil and vegetation. Simlar action will be taken at the East Overfl ow Pond, except the
area will be covered with a new double |ined surface i npoundment for collection of non-hazardous
pl ant water.

The sel ected renmedy al so conbines a variety of institutional controls for ongoing Don Pl ant
operations. Specific details of these components are as foll ows:

10.1.3.1 Wrker Safety Prograns (Al ternative S4B)

This el enent involves the addition of an educati on conponent to informworkers of the potentia
heal th hazards at the facility which are the focus of the Superfund process. An infornation
sheet shall be prepared by Sinplot and included in annual health and safety training for current
workers and in initial training for new workers.

10.1. 3.2 Personnel Mnitoring (Aternative $4B)

Exposure to external ganma radiation was estinated by the Baseline R sk Assessnment to be the



principal potential risk to Sinplot workers (primarily to workers on the gypsum stack). Sinplot

shall inplenent a programrequiring gypsum stack workers to wear radiation-neasuring devices
whi ch woul d allow for characterizati on of actual exposure and reduction of uncertainties
associated with this pathway. |f an unacceptable |evel of exposure is neasured for any worker

job rotation of this worker, or other protective nmeasuret, shall be initiated. If exposure
level s are shown to be consistently belowthe 1 x 10 -4 risk based |level for the first few
years, the nonitoring may be disconti nued upon EPA approval

10.1.4 Land Use Controls (Alternative S$4B)

Sinpl ot shall inplenment legally enforceable |and use controls that will run with the land (i.e.
deed restrictions, limted access, well restrictions and/or well head protection) to prevent
ingestion of ground water with COCs above MCLs or RBCs. These controls will remain in place as
long as the ground water exceeds MCLs or RBCs.

Sinpl ot shall also inplenent legally enforceable |and use controls that run with the land in the
formof deed restrictions to elimnate the possibility for future residential use of the Sinplot
Pl ant Area.

10.1.4.1 Construction of Radon-Resistant Buildings (Aternative S4B)

The areas where gross al pha activities were neasured above the soil screening level in
subsurface soil are shown in Table 4. For these areas, |land use controls shall require any
future office buildings to be constructed using the radon controlling nethods specified in the
docunent "Radon Prevention in the Design and Construction of Schools and G her Large Buil di ngs"
(EPA/ 626/ R-92/ 016, 1994). Followi ng construction, and annually thereafter, the indoor air shal
be tested for radon. If the radon activity exceeds either 4 pG /I, as specified in "Gtizens

Qui de to Radon" (EPA 1992), or any pronul gated standard in effect at the tine of these future
sanpling events, additional controls shall be inplenented to reduce the radon activity bel ow the
target |evel or promul gated standard.

10.1.5 Of-Plant Area
The followi ng el enents of the selected renedy exist in both the FMC and Si npl ot Cus.
10.1.5.1 Fluoride Munitoring (Alternative )

In order to determine the levels of fluoride present and to evaluate the potential risk to

ecol ogi cal receptors, a fluoride nonitoring programw ||l be inplenented. The nonitoring shal
generally occur within a three-mle radius of the FMC and Sinplot Plants (there may be specific
areas outside the three nmile radius, which nmay contain sensitive species or be of particular

ecol ogical or cultural value where sanpling should al so occur) and shall include sanpling of
vegetation, soils, and appropriate biononitors. A nonitoring plan including a quality assurance
program plan and a sanpling plan shall be submitted for EPA approval during the renedi al design
An eval uation of monitoring data will be conducted annually to determine the fluoride | evels and
spatial and tenporal trends in the environnent. |If |evels which are nmeasured indicate a risk may
exist, further evaluation will occur followed by source control or other action, if necessary.

10.1.5.2 Soils (Alternative B)

This el ement of the selected renedy is designed to acconplish the followi ng two goals. The first
goal is to prevent exposure to soils which pose a 1 in 10,000, or greater, excess risk from

radi um 226 and the second goal is to restrict the use of agricultural products grown on areas of
the site where contam nant |evels exceed a HQ of 1 for cadm um (RVE case). |In order to inplenent



this elenment the off-plant area is divided into the follow ng areas:
Areas Subject to Land Use Controls

These are areas where soil contam nant |evels exceed a HQ of 1 for cadm um (RMVE case) and/or
which pose a 1 in 10,000, or greater, excess risk fromradium 226 as shown in Figures 27 and 28
These areas include the Interstate 86 R ght-of-Way (51 acres); Chevron Tank Farm (20 acres);
Cty of Pocatello Property (326 acres); a portion of the land owned by a private party nanmed R
Rowl and, and a portion of BLMIlands to the SWof the FMC facility. In this area the PRPs shal
inpl enent legally enforceable |and use controls (purchase of a recorded easenent with
acconpanyi ng deed restriction) restricting the use of agricultural products grown thereon for
human consunpti on due to the presence of cadmumin soils. For those areas contam nated with
radi um 226 legally enforceable | and use controls shall be inplenented to prevent future
residential use

Areas Subiect to Conpany Mnitoring for Residential Devel opnent

This area as shown in Figure 29 was not found to exceed the criteria established for the
inmposition of Land Use Controls but was either close enough to the threshold, or adjacent to

| ands that exceeded the threshold, to warrant notification to current and future property owners
if residential use is likely to occur. |In this area the PRPs shall nonitor property use for

resi dential devel opnment and i nformresidential property owners of potential hurman health risks
associ ated with consunption of honegrown fruits and vegetabl es due to the presence of cadmumin
soils. Simlar restrictions on use of agricultural products could be inplenented on such areas,
as necessary.

In conjunction with this nmonitoring and | and use controls descri bed above, a test program shal
be devel oped to eval uate actual uptake into produce which nmay be grown by residents in the
affected off-plant areas. A nonitoring plan including a quality assurance program plan and a
sanpling plan shall be submtted for EPA approval during the renedial design. Cadm um
concentrations in the soil and produce shall be measured over multiple growi ng seasons. The
results of the test programwill be used to determne if nmonitoring and | and use controls are
still required or if any additional action is necessary to prevent potential health risks
associ ated with consunption of honegrown fruits and vegetabl es

10.1.5.3 G ound water Monitoring

G ound water nonitoring and evaluation in the off-plant area shall be conducted as part of the
cleanup renedy to: (1) determine the effectiveness of the Plants' source control neasures, (2)
insure contam nants are not mgrating into the off-plant area, and (3) insure that the renedy
remai ns protective of human health and the environnment. A surface and ground water nonitoring
pl an shall be submtted including a quality assurance program plan and a sanpling plan for EPA
approval during the renedial design. At a mninmum the nonitoring programshall include
quarterly sanpling of shallow and deep aquifers and surface water springs whose source is the
shal | ow aqui fer and a sem annual eval uation of nonitoring data

10.11.6 Estimated costs for the Sinplot QU

The total estinmated cost of the selected renedy in the Sinplot QU is shown bel ow. These costs
are estimated and are considered to be accurate to within -30%to +50% Costs are descri bed
using the present worth nethodol ogy with a discount rate equal to 5 percent. The cost estinate

includes direct and indirect capital costs, as well as annual operations and nmi ntenance costs

Estimated Capital Costs: $1,683, 000



Estimated O&M Costs: $192, 000
Estimated Total Costs: $4,571, 000

10. 2 FMC Qperable Unit
10. 2.1 Contami nated Ground water (Al ternative F4/F4A)
10.2.1.1 G ound water Mnitoring and Eval uati on

G ound water nonitoring and eval uation shall be conducted as part of the cleanup renedy for this
QU to determne the effectiveness of the source control measures in reducing the contam nation
in the Plant area. A surface and ground water nonitoring plan including a quality assurance
program plan and a sanpling plan, shall be submtted for EPA approval during the renedi al

design. At a mininum the nonitoring programshall include sem annual sanpling of shallow and
deep aquifers and surface water springs whose source is the shallow aquifer. A conprehensive
eval uation of nonitoring data will be conducted annually.

G ound water nonitoring will continue and be integrated, to the extent practicable, with the
RCRA ground water nonitoring program EPA will periodically review ground water data with the
follow ng goals: (1) insure the source control neasures at the ol d phossy waste ponds, calciner
solids, and railroad swale are effective, (2) Insure there are no new sources of contam nation
from exi sting or new hazardous waste surface inpoundnments or landfills, (e.g., Pond 9E, Phase |V
Ponds, Pond 15S, Pond 8E and the lined cal ciner ponds), and (3) confirm eventual achievenent of
MCLs or RBCs. Based on these goals EPA will determine if additional steps are necessary in order
to insure the renmedy renmains protective and ground water is returned to beneficial uses. As
stated in the 1991 Region 10 Menorandum of Under st andi ng Between the RCRA and CERCLA prograns
for the EMF Site 7, selection of an alternative under CERCLA does not preclude nore stringent
nmonitoring or corrective actions under RCRA to prevent further and/or future contam nation

7 If renedial activities conducted pursuant to the NCP at a RCRA facility address only a portion
of the units or releases at the facility requiring renediation, the permt woul d address any
such renai ning corrective action requirenents pursuant to subpart S

10.2.1.2 Contingent Ground water renmedy (Al ternative F8B)

This el ement of the selected renedy for ground water is a contingent ground water extraction
system Extraction, if needed, will occur at the locations and rates which will be appropriate
to ensure that the contam nated ground water does not mgrate beyond Conpany-owned property and
into adjoining springs or the Portneuf River. Contai nnent of contam nation shall be achieved via
hydr odynam c controls such as |ong-termground water gradient control provided by |ow | eve

punpi ng. Extracted ground water shall be treated and recycled within the plant to replace

unaf fected ground water that woul d have been extracted and used in plant operations.

FMC shall nonitor, on a quarterly basis, contaminant |levels in the shall ow aquifer and nearby
springs al ong the downgradi ent margin of the current plunme. This data shall be eval uated for
changes in the concentrations of key paranmeters (intra well conparisons). Increasing trends in
these wells shall trigger resanpling to confirmthe change(s). If the increase is verified,
additional interpretation shall be conducted as directed by EPA. The trigger of the contingency
extraction systemw || be based on eval uations of "clean" wells and nearby springs beyond the
plume. Constituent levels in "uninpacted' wells will be conpared to MCLs, RBCs, or Aquatic
criteria levels (surface water at springs), whichever is nore stringent. The above eval uations
shall include statistical nmethods for both intra well conparisons and conparisons with MCLs as
described in the 1989 Interi m Gui dance on Statistical Analysis of Gound-Water Monitoring at
RCRA Facilities and in the 1992 Addendumto the InterimFinal Quidance. The final determ nation



of plune expansion will be nmade by EPA, in consultation with IDEQ and the Tribes, and will
depend on, (1) expert know edge of the ground water systemat the EM- Site, and (2) statistical
results fromnonitoring wells and springs fromwhich | evel s of contam nation can be neasured.

G ound water extraction, if required, shall consist of installing extraction wells in the
northern portion of the FMC plant, and extracting ground water fromthe shallow aquifer at a
rate sufficient to capture the contam nated ground water in which concentrations of COPCs exceed
MCLs or RBCs. Extracted ground water would be treated prior, to discharge or reuse within the

Pl ant. Bench-scale and/or pilot testing will be required during treatnent plant design.

To reduce the time needed to install a ground water extraction system the needed technical data
and informati on shall be gathered, and the design drafted, during the general site renedial

desi gn phase.

G ound water extraction, if necessary, shall be periodically nonitored and adjusted as warranted
by the perfornmance data coll ected during operation. Mdifications to the ground water extraction

system may i nclude any or all of the followi ng:

1. At individual wells where contai nnent has been attai ned, punping rates nay be adjusted to
achi eve the greatest efficiencies;

2. Stagnation points may be elimnated by using alternating punping;

3. Pulse punping may be used to allow aquifer equilibration and to all ow adsorbed contam nant
to partition into ground water; and,

4, Additional extraction wells nay be installed at EPA-approved locations to facilitate or

accel erate contai nment of the contami nate plune and hel p ensure eventual achi evenent of ground
wat er renedi ati on goal s.

The contingent ground water renedy shall insure that the contamnation in the shallow aquifer
does not spread any further and institutional controls will ensure that the shall ow contan nated
aqui fer is not used for drinking purposes now or in the future.

10.2.1.2.1 Gound water Extraction System Monitoring

If the ground water extraction systemis inplenented, its performance shall be nonitored on at
least a quarterly basis. On approval by EPA, the frequency of nonitoring nay be reduced. The
noni toring systemshall be designed to evaluate the effectiveness of the ground water extraction
systemw th respect to the foll ow ng:

1. Horizontal and vertical extent of the plume(s) and contam nant concentration gradients;

2. Rate and direction of contam nant mgration;

3. Changes in contam nant concentrations or distribution over tine; and,

4, Effects of any nodifications on the ability of the extraction systemto achi eve contai nnent.
10.2.1.3 Point of Conpliance for Ground water

For the purposes of the Superfund renedial action, the ground water cleanup levels for the Plant

Area shall be based on MCLs or RBCs. However, under certain circunmstances, other regul atory
authorities may require nore stringent ground water standards within the plant boundaries. Such



regul atory authorities would include, but not necessarily be linted to, RCRA which m ght
require ground water corrective action as result of any rel eases from RCRA regul ated units.

10.2.2 Soils and Solids
10.2.2.1 Capping Ponds and Calciner Solids Area (Alternative F4/ F4A)

EPA' s selected renedy for reducing infiltration and preventing direct exposure in the FMC QJ old
phossy ponds 1S-7S, 1E-7E, 9S, and 10S and Former Cal ciner Pond Solids Storage Area is either
installation of a soil cover or capillary barrier cap and vegetation. Those ponds or areas which
were nore extensively used and contain a greater volune of waste are expected to require a
capillary barrier cap, or equivalent, in order to reduce infiltration and provide a greater

| evel of permanence than a soil cover. Due to the presence of buried el enental phosphorus in
sone areas, the higher level of permanence afforded by the capillary barrier cap is warranted
and the additional cost is justified. A soil cover and vegetation may be sufficient in areas

whi ch were,used for a relatively short period of time and/or contain significantly | ower vol unme
of waste. Decisions on which cap/cover is applied at each of the ol d phossy ponds and cal ci ner
solids area will be nmade by EPA during the course of the renedial design using all relevant
information available at that tine.

Soi|l Cover, grading, and vegetation, where applicable, shall consist of backfilling | ow areas
(e.g., fornmer Ponds 1E and 4E) to bring themup to the surrounding grade |l evels, and then
shapi ng the surface to enhance surface drainage and reduce the potential for infiltration
Desi gn and performance criteria shall be based on achieving a reduction in infiltration (to at
|l east 1x10 -7 cmisec), prevention of incidental ingestion, and reduction of exposure to

radi ation. A surface soil cover of at least 12 inches shall be placed over the backfill and
vegetation suitable to the area and clinate shall be established and naintained. In | ow areas
where surface water flow nust be directed over old pond areas, concrete, gunite, or asphaltic
concrete, or culverts shall be added to enhance runoff. Runoff shall be directed toward natura
drai nage collection areas in the northern and northwestern portions of the FMC QU. The drai nage
coll ection areas shall be constructed in a nanner to avoid ponding of surface runoff water

Capillary Barrier Caps, where appropriate, shall consist of a mninmumof 2 feet of vegetated
native top soil underlain by a 6-inch gradational |ayer and 18 inches of well sorted coarse
material (slag or river gravel). Design and perfornmance criteria shall be based on achieving a
reduction in infiltration (to at |east 1x10 -7 cnisec), prevention of incidental ingestion, and
reduction of exposure to radiation.

FMC shall maintain the integrity and effectiveness of the caps and soil covers, including nmeking
repairs to the covers as necessary to correct the effects of settling, subsidence, erosion, or
other events. Ponds not subject to the renedial actions of this ROD renmin subject to other

requi renents and regul ati ons.

10.2.2.2 Railroad Swal e (A ternative F4/ F4A)

FMC shall install and naintain a synthetic liner in the eastern portion of the railroad swale to
reduce infiltration of surface water and | eaching potential. FMC shall nodify and extend the
existing liner at |least 850 feet to the east. The liner shall have, at a mininum a 30-ml| PVC
liner and be covered by a protective sand |layer with a mninmumthi ckness of 6 inches. Design and
construction shall conformwi th work conducted on the existing liner in the western portion of
the railroad swal e and shall include sanpling during design for potential generation of gases
which could affect liner performance. FMC shall naintain the integrity and effectiveness of the
liner and final cover, including naking repairs to the cover as necessary to correct the effects
of settling, subsidence, erosion, or other events.



10. 2.3 Land Use Restrictions

FMC shal | inplenment legally enforceable | and use controls that will run with the land (i.e.,
deed restrictions, limted access, well restrictions and/or well head protection) to prevent
ingestion of ground water with COCs above MCLs or RBCs. These controls will remain in place as
long as the ground water exceeds MCLs or RBCs.

FMC shal|l also inplenent |legally enforceable | and use controls that run with the land in the
formof deed restrictions to elimnate the possibility for future residential use of the FMC
Pl ant Area.

10.2.3.1 Construction of Radon Resistant Buildings (A ternative F4/ F4A)

At the FMC Plant, |land use controls shall require any future office buildings to be constructed
using the radon controlling nmethods specified in the document "Radon Prevention in the Design
and Construction of Schools and Qher Large Buildings" (EPA 626/ R-92/016, 1994). Fol |l ow ng
construction and annually thereafter the indoor air shall be tested for radon. If the radon
activity exceeds either 4 pG/l, as specified in "Ctizens Quide to Radon" (EPA 1992), or any
promul gated standard in effect at the tine of these future sanpling events, additional controls
shall be inplenented to reduce the radon activity below the target |evel or pronul gated

St andar d.

10.2.4 Of-Plant Area
The followi ng el enents of the selected renedy exist in both the FMC and Si npl ot QOUs.
10.2.4.1 Fluoride Munitoring (Alternative )

In order to determine the levels of fluoride present and to evaluate the potential risk to

ecol ogical receptors a fluoride nonitoring programw |l be inplenented. The nonitoring shal

occur within a three-mle radius of the FMC and Sinplot Plants (there nmay be specific areas
outside the three mle radius, which may contain sensitive species or be of particular

ecol ogical or cultural value where sanpling should al so occur) and shall include sanpling of
vegetation, soils, and appropriate biononitors. A nonitoring plan including a quality assurance
program plan and a sanpling plan shall be submitted for EPA approval during the renedi al design
An eval uation of monitoring data will be conducted annually to determine the fluoride | evels and
spatial and tenporal trends in the environnent. |If |evels which are nmeasured indicate a risk may
exist, further evaluation will occur followed by source control or other action, if necessary.

10.2.4.2 Soils (Alternative 03)

This el enent of the selected renedy is designed to acconplish two goals. First, to prevent
exposure to soils which pose a 1 in 10,000, or greater, excess risk fromradi um226 and secondly
to restrict the use of agricultural products grown on areas of the site where contam nant |evels
exceed a HQ of 1 for cadm um (RVE case). In order to inplenment this elenment the off-plant area
is divided into the foll owi ng areas:

Areas Subject to Land Use Controls

These are areas where soil contam nant |evels exceed a HQ of 1 for cadm um (RMVE case) and/or

whi ch poses a 1 in 10,000, or greater, excess risk fromradium 226 as shown in Figures 27 and
28. These areas include the Interstate 86 R ght-of-Wy (51 acres); Chevron Tank Farm (20 acres);
Cty of Pocatello Property (326 acres); a portion of the land owned by a private party named R
Rowl and, and a portion of BLMIlands to the SWof the FMC facility. In this area the PRPs shall



inpl enent legally enforceable |and use controls (purchase of a recorded easenent with
acconpanyi ng deed restriction) restricting the use of agricultural products grown thereon for
human consunpti ons due to the presence of cadmumin soils. For those areas contam nated with
radi um 226 legally enforceable | and use controls shall be inplenented to prevent future
residential use

Areas Subject to Conpany Mnitoring for Residential Devel opnent

This area is shown in Figure 29 and was not found to exceed the criteria established for the
inmposition of Land Use Controls but was either close enough to the threshold, or adjacent to

| ands that exceeded the threshold, to warrant notification to current and future property owners
if residential use is likely to occur. In this area the PRPs shall nonitor property use for

resi dential devel opment and i nformresidential property owners of potential hunan health

ri sks, associ ated with consunpti on of honegrown fruits and vegetabl es due to the presence of
cadmumin soils. Simlar restrictions on use of agricultural products could be inplenented on
such areas, as necessary.

In conjunction with this nmonitoring and | and use controls descri bed above, the PRPs shall
devel op a test programto eval uate actual uptake into produce which may be grown by residents in
the affected off-plant areas. A nonitoring plan including a quality assurance program plan and a
sanpling plan shall be submtted for EPA approval during the renedial design. Cadm um
concentrations in the soil and produce shall be measured over multiple growi ng seasons. The
results of the test programwi |l be used to determne if nmonitoring and | and use controls are
still required or if any additional action is necessary to prevent potential health risks

associ ated with consunption of honegrown fruits and vegetabl es

10.2.4.3 G ound water Monitoring

G ound water nonitoring and evaluation in the off-plant area shall be conducted as part of the
cleanup renedy to: (1) determne the effectiveness of the Plants' source control neasures, (2)
insure contam nants are not mgrating into the off-plant area, and (3) insure that the renedy
remai ns protective of human health and the environnment. A surface and ground water nonitoring
plan shall be submtted including a quality assurance program plan and a sanpling plan for EPA
approval during the renedial design. At a mninmum the nonitoring programshall include
quarterly sanpling of shallow and deep aquifers and surface water springs whose source is the
shal  ow aqui fer and a sem annual eval uation of nonitoring data

10.2.5 Estimated Cost for FMC Operable Unit

The total estinmated cost of the selected renedy is shown bel ow These costs are estinmated and
are considered to be accurate to within -30%to +50% Costs are described using the present
worth net hodol ogy with a discount rate equal to 5 percent. The cost estinmate includes direct and
indirect capital costs, as well as annual operations and mai ntenance costs. Costs reflect a
range fromgrading and soil covers to capillary barrier cap and inplenentation of the contingent
ground water extraction system

Estinmated Capital Costs: $3,313,000 to $7,176, 000
Esti mated Annual Q&M Costs: $121, 200 to $831, 200
Estimated Total Costs:. $4, 848,000 to $20, 660, 000

10. 3 Five Year Review Requirenents

Because this remedy will result in hazardous substances remai ning on site above heat h-based
levels, a revieww |l be conducted within five years after commencenent of renmedial action to



ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .

G ound wat er

Pl ant

Ar eas

The review will include, at a mninmum evaluation of the follow ng:

Revi ew Si npl ot extracti on system operation and nai nt enance records al ong with ground
water nonitoring data to confirmthe effectiveness of the systemand achi evenent of
the following goals: (1) contain the mgration of COCs fromthe phosphogypsum stack
and reduce the areal extent of shallow ground water contam nation within the Plant
Area in excess of MCLs or RBC, and (2) prevent the mgration of COCs above MCLs or
RBCs into the off-plant area.

Revi ew and eval uate all ground water nonitoring data to: (1) determ ne the
effectiveness of the Plants' source control neasures in reduci ng COCs throughout the
site, (2) insure contaminants are not mgrating into the off-plant area, and (3)
insure that the remedy renains protective of human health and the environnent.

Determ ne if/when renedi ati on goal s have been achieved, and if not, that
institutional controls are still in place to prevent hunan exposure to contam nated
ground water.

Eval uate current land use in the off-plant area and the effectiveness of |and use
controls to restrict property use and informresidents of the potential risks
associ ated with consunption of honegrown fruits and vegetabl es

Eval uate the integrity of the caps and soil covers to ensure their effectiveness.

Eval uate the effectiveness of surface grading and runoff controls to reduce
potential infiltration in capped/covered areas

Eval uate FMCs and Sinplots conpliance status with environnental (such as the CAA
| DAPA, CWMW, and RCRA) and worker health and safety requirenments to ensure that the
remedy renai ns protective.

Determine if Plant closure has occurred or is planned, and if so, verify that any
requi red/ pl anned cl osure procedures are protective.

Determ ne the status of any RCRA cl osures at FMC and review the cl osure procedures
and areas to ensure that the renmedy remains protective

Determine if institutional controls are in place to prevent residential use of Plant
Areas and control radon in buildings.

Eval uate wor ker safety program and personnel nonitoring to ensure that the renedy is
protective of workers

Conpare fluoride nonitoring results with the findings of the ecological risk
assessnent and any other available information to insure that the renedy remains



protective of the environnent.

Revi ew any relevant information related to the air pathway to ensure the renedy is
protective.

11. 0 STATUTCRY DETERM NATI ONS

EPA's prinmary responsi bility under CERCLA is to ensure that renedial actions are undertaken

whi ch protect human health, welfare, and the environnment. In addition, Section 121 of CERCLA, 42
U S C ©° 9621, establishes cleanup standards which require that the selected remedial action
complies with all ARARs, unless such requirenents are waived in accordance w th established
criteria. The selected renedy nust be cost effective and nust utilize pernanent sol utions,
alternative treatnent technol ogies, or resource recovery technol ogi es to the naxi num extent
practicable. The followi ng sections discuss how the selected renedy neets these requirenents.

11.1 Protection of Human Health and the Environnent

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. The remedy will be protective of exposure to ground Water through
inplenentation of Institutional Controls to ensure no human exposure to contam nated ground
water, and a nonitoring programto ensure that the contam nated plune does not spread and

contam nant concentrati ons eventually decline. Gound water extraction at Sinplot and source
controls (soil excavation and capping) at both Plants will reduce the release and migration of
COCs to the ground water and eventually restore ground water to neet all RBCs or MCLs for the
COCs. Source controls will also have the added benefit of preventing ingestion or inhalation of
soils containing COCs at |evels that pose estinated excess risks.

Personnel nonitoring and source controls will also prevent external exposure to radionuclides in
soils at levels that pose excess cancer risks

Legally enforceable | and use controls will reduce potential exposure to radon that would occur
in future buildings constructed within the Plant Areas. They will also prevent future
consunption of honegrown produce grown in areas of the site where soil constituents levels
result in a potential noncarcinogenic risk exceeding a HQ of 1 and prevent external exposure to
radium 226 in soils at levels that pose cunul ative estinated excess risks above 1 x 10 -4.

Moni toring ground water and fluoride will insure that the remedy renai ns protective of hunman
health and the environnent. Air emssions fromthe Plants are to be controlled by other Federa
and State regul atory prograns however, the finial renedy for the site requires a periodic

reeval uation of the air pathway to ensure that the renedy remains effective and is protective of
human heal th and the environnent

Because this remedy will result in hazardous substance renai ning on-Site above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of renmedial action to
ensure that the remedy continues to provi de adequate protecti on of human health and the

envi ronnent .



11.2 Applicable or Rel evant and Appropriate Requirenents

The selected remedy will conply with all chemical, action, and | ocation-specific federal and
state ARARS. No ARAR waivers will be used. Specifically:

40 CF. R Part 141. Safe Drinking Water Act. MCLs, and non-zero MCLGs are rel evant and
appropriate for the ground water at the site.

Clean Water Act Water Quality Criteria 40 CER Part 131. This regulation sets criteria for

devel oping water quality standards based on toxicity to aquatic organi sns and human heal th

This regul ati on woul d be applicable if the contingent ground water renedy was inplenented and
there was direct discharge to surface waters. These regul ations are rel evant and appropriate for
ground wat er which discharges to surface water as a non-poi nt source such as at the springs.

I daho Ground Water Standards (DAPA Sec. 16.01.02.299). Protects ground water for beneficia

uses, along with the I daho Antidegradation Policy (IDAPA Sec, 16.01.02.051), which requires that
exi sting water uses and water quality be maintained and protected. These ARARs will be net by
source control and ground water extraction

Clean Water Act National Pollutant Discharge Elimnation System 40 CFR Part 122, 124, 136. This
regul ation requires best nanagement practices and other efforts to mninize pollutants in

di scharges to surface water. These regul ati ons woul d be applicable if the contingent ground

wat er renedy were, inplenented. Treated ground water will be discharged in a nmanner which
conplies the substantive requirenents of the above-nmentioned ARAR or in conpliance with FMC s
NPDES permt, whichever is nore stringent.

Clean Air Act, 42 U S.C. 7401 et seg.) National Primary and Secondary Anbient Air Quality
Standards, 40 C.F.R Part 50: CAA National Em ssions Standards for Hazardous Air Pollutants. 40
C.F.R Part 60: CAA New Source Perfornmance Standards, 40 CF.R Part 61, These regul ations
establ i sh standards for air quality to protect public health and welfare and establish em ssions
standards for designated hazardous air pollutants.

Resour ce Conservation and Regovery Act 42 U S.C 6901-6987 40 CFR 261-264; 268. These

regul ations define when a solid waste is as hazardous wastes and the requirenents that nust be
met by generators, transporters, and for treatnment, storage and di sposal of those wastes,
including | and disposal restrictions.

| DAPA 16.01.01. This regulation contains primary and secondary air quality standards for
fluoride concentrations in anbient air which result in total fluoride content in vegetation used
for feed or forage. The standards are relevant and appropriate if agricultural feed sources were
grown on the site

The policy, guidance, and regul ations which are not ARARs but were neverthel ess considered in
the selection of the renedy, or which inpact the renedy includes the follow ng

Qccupational Safety and Health Act (O8HA), 29 U S. C. 651; the inplenenting regul ati ons under
CSHA, 20 CF.R Parts 1910 and 1926. These regul ati ons nust be conplied with during all renedia
activities.

"Radon Prevention in the Design and Construction of Schools and G her Large Buil di ngs"
(EPA/ 626/ R-92/ 016, 1994) and "Citizens Quide to Radon" (EPA 1992). These docunents provide

gui dance on controlling radon in future buildings at the site

EPA' s Environnental Radiation Protection Standards for Managenent and D sposal of Spent Nucl ear



Fuel , H gh-Level and Transurani ¢ Radi oactive Wastes (40 CFR 191) and EPA' s National Em ssion
Standards for Hazardous Air Pollutants (40 CFR 61) set standards equivalent to a risk of
approxi mately 3x10 -4. These docunents provi de gui dance on the level of protectiveness from
radi ati on that have been set by other prograns.

11. 3 Cost Effectiveness

The sel ected renmedy affords overall effectiveness proportionate to its costs. The sel ected
source control renmedy at FMC and Sinplot is cost effective because it will achieve nost cleanup
goal s without adverse effects on the plant operations. The no action alternative and other nore
limted alternatives would not achieve the cleanup goals. The use of inperneable caps at FMC and
a liner on the Gypsumstack at Sinplot would increase costs over $100 mllion w thout achieving
the goal s much nore quickly than natural recovery after source control

11.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogies to the Maxi mum
Extent Practicable

The sel ected remedy utilizes pernmanent solutions and alternative treatnent (or resource
recovery) technologies to the naxi numextent practicable for this site. Source control at FMC
and ground water extraction at Sinplot is expected to elimnate and/or reduce the source of the
probl em such that the shallow aquifer will recover naturally to its beneficial use.

11.5 Preference for Treatment as a Principal El enent

The sel ected renmedy utilizes alternative treatnent (or resource recovery) technologies to the
maxi mum extent practicable for this site. However, because treatnent of the renmining threats of
the site was not found to be practicable, the selected remedy does not satisfy the statutory
preference for treatnment as a principal elenent.

12. 0 Docunentation of Significant D fferences

Subsequent to issuing the Proposed Plan, EPA reviewed public comments. In response EPA has
re-eval uated the ground water extraction for hydraulic control for the FMC Plant and nade a
change which is discussed below. This change is a |logical outgrowh of the infornation avail able
to the public in the Proposed Plan and the RI/FS reports. An additional public notice or public
comrent period was determ ned not to be necessary.

12.1 FMC Qperable Unit Extraction and Treat nment

The Proposed Plan included an el enent for hydraulic control of the contam nated plune. After
further review of the data and consideration of public comments, EPA has deternmined that this
action is not required, at this tine, to protect public health and the environment. Current

evi dence suggests that ground water associated with the FMC Pl ant is not spreading and

contam nant concentrations are not increasing. There are currently no human exposures to ground
wat er contam nation originating fromthe Plant and institutional controls will prevent any
potential future exposures. The extraction for hydraulic control would renobve a greater vol une
of contam nants fromthe ground water but at a higher cost and with only margi nal reductions in
the time to achieve the cleanup goals. The inplenentability of the extraction for hydraulic
control is also questionable due to the |ack of acceptable alternatives for disposal of the
ground water.

However, the levels and | ocations of contam nants in ground water will require careful
nonitoring, and ground water extraction and treatnment coul d be necessary in the future.
Therefore, the selected renmedy includes a contingent ground water extraction and treatnent



systemwi th conditions for inplenentation. |If, at any tinme, plume expansion 8 is detected which
coul d pose a threat to hunman health or the environment, ground water extraction will be
imredi ately inplenented to contain the area of ground water contam nation.

6 The final determ nation of plune expansion will be nade by EPA and will depend on; (1) expert
know edge of the ground water systemat the EMF Site; and, (2) statistical results from
nmonitoring wells and springs fromwhich | evels of contam nati on can be neasured.



APPENDI X A
ADDI TI ONAL FI GURES AND TABLES

RECORD OF DECI SI ON

FOR

FI NAL REMEDI AL ACTI ON

EASTERN M CHAUD FLATS SUPERFUND SI TE
POCATELLO, | DAHO

<I MG SRC 98034J>
<I MG SRC 98034K>
<I MG SRC 98034L>
<I MG SRC 98034M>
<I MG SRC 98034N>
<I MG SRC 980340>
<I MG SRC 98034P>
<I MG SRC 980340
<I MG SRC 98034R>
<I MG SRC 98034S>
<I MG SRC 98034T>
<I MG SRC 98034U>
<I MG SRC 98034V>
<I MG SRC 98034W
<I MG SRC 98034X>
<I MG SRC 98034Y>
<I MG SRC 980347>
<I MG SRC 9803471>
<I MG SRC 98034z72>
<I MG SRC 9803473>
<I MG SRC 98034z4>



Appendi x M Wastes Potentially Containing El emental

Pond

00S

0S

1S

2S

3S

4S

When
Bui | t

1954- 55

1954- 55

1954

1955

Nov. 1961

Apr. 1966

Wen Use
Ended

1956

1956

Cct. 1961

Cct. 1961

Jun. 1965

Mar. 1967

Phosphorus in Former Pond Areas

Table 1

FMC Facility - Unlined Forner Ponds

When
Dried

?

Prior to

1965

1972

1972

Dec. 1976

Jul . 1976

H storical Summary

Mat eri al
Recei ved

Precipitator dust and
phossy residuals, M xec
with ore pile and

repr ocessed.

Preci pitator dust and
phossy residuals. Some
mxed with ore pile and
reprocessed.

Phossy wat er and phossy
solids. Reclained to plant
twi ce per year.

Phossy wat er and phossy
solids Reclained to plant
twi ce per year.

Precipitator dust slurry;
slag pit water and solids;
phossy wat er and phossy
solids; residuals fromP 4
recl ai m operati on on ponds
1S and 2S and east end of
3S

Precipitator dust slurry

Cover Material (s)

NA

Sl ag

Sl ag, soil.
Sl ag, soil.

Capped with 3 feet of
soil, then covered with
crush sl ag.

Capped with 3 to 6 feet
of soil.

Q her Notes

Site is under Mbile Shop now,
Mobi | e Shop constructed in 1965.

Site was a pit only, not a
"pond"; site nowis a nobile
equi pnent parking |ot.

Initially hauled in slurry truck;
pi peline installed in 1957.

P 4 was reclainmed to plant from
1966- 1972.

P 4 was reclainmed to plant twice
a year until Septenber 1965. P 4
continued to be reclained to
plant from 1966-1972.

Settled solids were routinely dug
out twice a year until 1965. P4
in east end was reclainmed in
1972-1976; approximately 100

feet of east end was filled with
slag after reclainmng; this area
is not capped as is the rest of
the former pond.



Appendi x M Wastes Potentially Containing El ementa

Pond

5S

6S

7S

8S

9S

When
Bui | t

Jul . 1965

Apr. 1967

Mar. 1969

Cct. 1970

1971

Wen Use
Ended
Mar. 1967
Feb. 1969
Sep. 1970
Sep. 1993
1974 (?)

Phosphorus in Former Pond Areas

Table 1

FMC Facility - Unlined Forner Ponds
H storical Summary (Cont'd)

When
Dried

Mar. 1967

Jul . 1976

Jan. 1980

Nov. 1980

Mat eri al
Recei ved

Phossy wat er and phossy
solids

Precipitator dust slurry;
sone phossy water and
phossy solids in NE corner

Preci pitator dust slurry
wi th phossy hot spots.

Phossy wat er and phossy
sol i ds; sone precipitator
dust slurry.

Precipitator dust slurry;
slag pit water and solids.
Material dried and sold.

Cover Material (s)

Capped wi th baghouse
dust; precipitator dust
slurry; fliid bed drier
product prills and dust;
slag; final soil cap on
t op.

Capped with soil; south
end partially filled

with slag and paved

with asphalt for use as a
new sl ag haul road

Two high -P 4 areas
capped with cenent;
entire area capped with
6 to 10 feet of pit-run
slag, then three feet of
soi | .

Cover design in progress

Not capped

Q her Notes

Very difficult to dry because of
pyrophoric contents; fine solids
woul d not support cover weight.

New sl ag haul road over south
end.

New sl ag haul road over south
end; This site is now byproduct
f errophosphor us st ockpil e,
approxi mately 25 feet high

Site was raw material source for
8S P 4 recovery plant, built in
1982, closed in 1993.

Contents were dried in place and
about 20 to 25 feet dug out for
outsi de sales; snmall quantity



Appendi x M Wastes Potentially Containing El emental

Pond

1E

2E

3E

4E

When
Bui | t

Apr. 1965

Apr. 1965

May 1967

May 1967

Wen Use
Ended

Fal | 1982

Cct. 1967

Sep. 1970

1980

Phosphorus in Former Pond Areas

Table 1

FMC Facility - Unlined Forner Ponds
H storical Summary (Cont'd)

When
Dried

Cct. 1980

1977

1980

Cet. 1980

Mat eri al
Recei ved

Phossy wat er and

carryover fine solids from
upstream ponds;
precipitator dust slurry
and dried slurry. Material
dried and sol d.

Phossy water and

carryover fine solids from
upstream ponds. Sone
material renoved and

sol d.

Phossy water and
carryover fine solids from
upstream ponds.

Phossy water and

carryover fine solids from
upstream ponds;
precipitator dust slurry
overfl ow

Cover Material (s)

Not capped.

Site is beneath current
Phase |V ponds (8E).

Site is beneath current
Phase IV ponds (11S-
149) .

Not capped.

Q her Notes

Filled with dredged precipitator
dust slurry fromfluid bed drier
surge pond in fall of 1982.

Site was used for storage of
precipitator slurry fluid bed
drier product, then dug out for
i ned pond 8E construction in
1984; residual precipitator dust
sent to 4E site. Sone materi al
was renmoved and sol d.

Contents dug out for construction
of new lined ponds in 1980; this
site now occupi ed by |ine ponds
11S, 12S, 13S, and 14S.

Recei ved precipitator slurry
fromfluid bed drier slurry pond
infall of 1982. Some materi al
renoved and sol d.



Appendi x M Wastes Potentially Containing El enental Phosphorus in Forner Pond Areas

Table 1
FMC Facility - Unlined Forner Ponds
H storical Summary (Cont'd)

Pond When When Use When Mat eri al
No. Bui | t Ended Dried Recei ved Cover Material (s) O her Notes
5E Apr. 1968 1972-73 (?) 1981 Phossy water and very Site is beneath current Dried gray settled soil (4" to 6")
m nor carryover fine solids Pond 15S. pl aced in area just south of new
from upst ream ponds. 15S lined pond. New |ined pond
15S was built on this site in
1982.
6E Nov. 1968 1980- 81 1981 Sanme as 5E. Same as 5E Sanme as 5E
7E Dec. 1969 1980- 81 1981 Recei ved phossy wat er Not capped. Eastern " 150 feet used for
only a few seasons; no construction of lined pond 15S

solids observed in 7E. (1982) and 9E (1986).



Table 2

RATI OS OF CONCENTRATI ONS OF SUBSTANCES
I N PHOSPHATE ORE RELATI VE TO LOCAL
BACKGROUND SA LS

EASTERN M CHAUD FLATS

POCATELLO, | DAHO

Local

Chemi cal Background Soil s Oe
Al um num 1.00 0
Ant i nony 1.00 7.
Arsenic 1.00 1.
Bari um 1.00 0.
Beryllium 1.00 1.
Bor on 1.00 5.
Cadm um 1.00 40
Cal ci um 1.00 3
Chr om um 1.00 29
Cobal t 1.00 0
Copper 1.00 8
Fl uori de 1.00 22
Iron 1.00 0.
Lead 1.00 0.
Lead- 210 1.00 1.
Li t hi um 1.00 0.
Magnesi um 1.00 0.
Manganese 1.00 0.
Mer cury 1.00 2.
Mol ybdenum 1.00 6.
N ckel 1.00 8.
Ot hophosphat e 1.00 935.
Phosphor us 1.00 98.
Pot assi um 40 1.00 0
Sel eni um 1.00 4
Silver 1.00 2
Thal I'i um 1.00 97.

. 89

64
90
56
90
80

.95
. 06
. 89
.11
.25
.00

62
42
65
73
09
25
25
98
13
14
07

.53
.49
. 68

04



Table 2

RATI OS OF CONCENTRATI ONS OF SUBSTANCES
I N PHOSPHATE ORE RELATI VE TO LOCAL
BACKGROUND SA LS

EASTERN M CHAUD FLATS

POCATELLO, | DAHO

Local
Chemi cal Background Soil s Oe
Ur ani um 238 1.00 6. 24
Vanadi um 1.00 21.94

Zi nc 1.00 18. 77



Table 3

Chemcal a

Al um num
Ant i mony
Arsenic
Bari um
Beryl |ium
Bor on
Cadm um
Chr om um
Cobal t
Copper

Fl uori de
Lead

Lead- 210
Li t hi um
Manganese
Mer cury
Mol ybdenum
N cke

Sel eni um
Silver
Urani um 238
Vanadi um
Zinc

a Lead 210 and Urani um 238 were the only radionuclides neasured in on-site soil

Units

g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
pG/g
g/ kg
g/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg
pG/g
ng/ kg
ng/ kg

Fr equency
of Detection

31/31
1/ 30
21/ 21
31/31
26/ 26
23/ 23
26/ 31
31/31
27/ 31
31/31
31/31
27/ 29
31/31
26/ 26
31/31
9/ 13
18/ 29
30/ 30
18/ 18
16/ 30
31/31
31/31
31/31

M ni mum
Det ect ed
Concentration

SUMVARY OF ON-SI TE SURFACE SO L ANALYTI CAL RESULTS

Maxi mum
Det ect ed
Concentration

20400
7.8
15. 8
847
2.9
1550
918
763
8.9
109
155000
157
216
36.9
557
15.6
36.3
3400
680
87.1
216
980
15200

Aver age

12405.
. 68
.82
242,
.10
112.
58.
177.
.98

37.
16867.

20.

73.

10.

255.
.59
. 86
154.
45.
.37
73.
237.
846.

81

03

45
27
09

08
74
88
75
86
81

90
07

75
55
21

Backgr ound

13900
2.2

188

12

27

o O U1 © 0 -

12
600
29.1
3.03
16.1
482
0.16
2.15
15.5
1.36
1.9
3.88
45. 4
52.8

Frequency of
Exceedance of
Backgr ound

10/ 31
1/ 30
9/21

12/ 31
8/ 26

20/ 23

24/ 31

25/ 31
2/ 31

28/ 31

30/ 31
6/ 29

31/31
2/ 26
1/31
6/ 13

17/ 29

26/ 30

16/ 18

13/ 30

31/31

23/ 31

31/31

RBC for

Wor ker Soi
I ngestion

2599726.
358.

1
61611.
0.
80636.
448.
896457.

33258.
53787.

6.
17929.
4475.
268.
4482.
17929.
4482.
4482.
4.
6275.
268937.

00
58
43
59
58
05
23
30

56
44

24
14
04
91
29
14
29
29
42
20
20

Frequency of
Exceedance of
RBC for
Wor ker  Soi
I ngestion

0/ 31
0/ 30
21/ 21
0/31
22/ 26
0/ 23
1/31
0/31

0/31
3/31

31/31
0/ 26
0/31
0/31
0/ 29
0/ 30
0/18
0/ 30

31/31
0/31
0/31



Tabl e 3A
SUWARY OF OFF-SI TE SURFACE SO L ANALTI CAL RESULTS

Frequency of

RBC f or Exceedance of
Resi denti al RBC for
Frequency of Soi | and Resi denti al Soi l
M ni mum Maxi mum Exceedance Homegr own and Honegr own
Frequency of Det ect ed Det ect ed of Produce Produce
Cheni cal Units Det ecti on Concentration Concentration Aver age Backgr ound Backgr ound I ngesti on I ngesti on
Al um num ng/ kg 142/ 143 1, 150 18, 900 12,520.21 13, 900 35/ 143 221, 655. 20 0/ 143
Ant i nony ngy/ kg 16/ 127 3.8 26.6 3.97 2.2 16/ 127 14.92 3/ 127
Arseni c ngy/ kg 128/ 137 1 18. 4 5.39 7.7 22/ 137 0.35 128/ 137
Bari um ngy/ kg 143/ 143 69. 8 770 169. 03 188 24/ 143 3, 365. 12 0/ 143
Beryl l'i um ngy/ kg 125/ 138 0.14 2 0.77 1 25/ 138 0.20 123/ 138
Bor on ngy/ kg 132/ 136 1.42 197 10. 86 12.8 28/ 136 115. 95 1/ 136
Cadm um ng/ kg 135/ 139 0.32 189 22.08 1.9 104/ 139 6.70 62/ 139
Chr om um ng/ kg 143/ 143 9.3 608 81. 85 27.5 76/ 143 69, 081. 38 0/ 143
Cobal t ng/ kg 115/ 138 1.8 11.3 4.75 7.6 7/ 138 "
Copper ngy/ kg 143/ 143 8.7 84.4 21.52 12. 6 127/ 143 348. 77 0/ 143
Fl uori de ngy/ kg 143/ 143 164 27,200 2,469. 95 600 72/ 143 3,759. 49 22/ 143
Lead ngy/ kg 143/ 143 0.8 2,030 42.55 29.1 46/ 143 500. 00 1/ 143
Lead- 210 pG/g 76/ 94 0.441 50. 8 6. 69 3.03 51/ 89 0.57 69/ 89
Li t hi um ngy/ kg 143/ 143 6.1 65. 6 13. 45 16.1 22/ 143 1,367.48 0/ 143
Manganese my/ kg 143/ 143 44.9 1,330 428. 32 482 44] 143 144. 34 138/ 143



Tabl e 3A

Chem cal

Mer cury

Mol ybdenum
N ckel

Pol oni um 210
Pot assi unm 40
Sel eni um
Silver

Thal i um
Urani um 238
Vanadi um

Zi nc

Units

ng/ kg
ng/ kg
ng/ kg
pa/g
pG/g
g/ kg
ng/ kg
ng/ kg
pG /g
ng/ kg
ng/ kg

Frequency of
Det ection

79/ 115
32/ 134
134/ 143

94/ 94

94/ 94
87/ 129
100/ 139
117/ 137

81/ 94
143/ 143
143/ 143

SUMVARY OF OFF-SI TE SURFACE SO L ANALTI CAL RESULTS

M ni mum
Det ect ed
Concentration

0.05
1.3
6.7

0. 387

5. 96

0.29
0.2

0.02

0.0111

10.6

43.7

Maxi mum
Det ect ed
Concentration

1.
19.
12
50.
31.
16.
10.
3.
26.
72
1,54

2
1
4
9

© 00 Wwh

9
9
0

Aver age

0.15
2.61
23. 20
7.76
16. 97
1.75
1.72
0. 48
3.97
101. 38
223.21

Backgr ound

0.16
2.15
15.5
3. 58
20.5
1.36

1.9
0. 27
3. 88
45. 4
52.8

Frequency of

Exceedance
of
Backgr ound

19/ 115
23/ 134
55/ 143

59/ 89

17/ 89
38/ 129
32/ 139
51/ 137

22/ 89
49/ 143
139/ 143

RBC f or
Resi denti al

Soi | and
Horregr own
Produce
I ngesti on

3.05
131. 29
578. 30

4.88

0. 07
228. 64

91.51

6. 16

1.08
502. 82
855. 16

Frequency of
Exceedance of
RBC f or

Resi denti al Soi l

and Honegr own
Produce
I ngesti on

0/ 115
0/ 134
0/ 143
55/ 89
89/ 89
0/ 129
0/ 139
0/ 137
72/ 89
10/ 143
12/ 143



Tabl e 4

LOCATI ONS WHERE GROSS ALPHA ACTI VI TI ES WERE MEASURED

ABOVE THE SO L SCREENI NG LEVEL | N SUBSURFACE SO L

Sanpl e
1D

S004B
S004B
S006B
S036B
S049B
S052B
S068B
S069B
S070B
S071B
S071B
S100B
S100B
S100B
S100B
S101B
S103B

Locati on

Beneat h gypsum st ack

Beneat h gypsum st ack

Beneat h gypsum st ack

Amoni a #1 pl ant

Amoni um sul fate pl ant

Tripl e superphos. plant

Cooling tower area

Cooling tower area

For mer cooling pond

For mer cooling pond

For mer cooling pond

For mer cooling pond

For mer cooling pond

For mer cooling pond

For mer cooling pond

Cooling tower area

Former phos acid, rail car
cl eani ng

Sanpl e
Dept h
(feet)

~NOONOONNEFE OOONNDDN

~N N e
o

Sanpl e Description

Pal e brown silt

Pal e brown silt

Dark brown silty sandy
G avel

Tan silt with gravel
Dark brown cl ayey silt
Wth gravel

Brown silt

Silty gravel

Li ght gray gravel
(Backfill)

Weak red silty sand
Black silt(fill)

Li ght yel | owi sh-brown sandy

G avel
Tan silt
Fi Il (sandst one)

Activity
(pa/9)

52.
55.
69.
44,
47.
49.
42.
205.
50.
364.
160.
178.
1565.
60.
90.
72.
156.

ONPFPUIOOOORFROU RN
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Table 5

Cheni cal Units
Met al s
Al umi num g/ |
Ant i nony g/ |
Arsenic g/ |
Bari um g/ |
Beryl | ium g/ |
Bor on ng/ |
Cadmi um g/ |
Chrom um g/ |
Cobal t g/ |
Copper g/ |
Iron ng/ |
Lead g/ |
Li t hi um g/ |
Manganese g/ |
Mer cury g/ |
Mol ybdenum g/ |
Ni ckel g/ |
Sel eni um g/ |
Silver ng/ |
Thal I'ium g/ |
Vanadi um g/ |
Zinc, total g/ |

Vol atile Organics

Frequency
of Detection

146/ 631
17/ 737

639/ 714
791/ 813
63/673

639/ 690
104/ 746
386/ 616
266/ 742
131/ 644
277/ 586
721742

563/ 572
443/ 704
91/ 290

119/ 670
102/ 697
406/ 626
60/ 665

49/ 711

312/ 632
109/ 450

M ni mum
Det ect ed

Concentration

0.0168
0.039
0014
0079
0002
0343
0001
0003
0024
0. 002

0.01
0. 0006
0. 005
0. 001
0.001
0. 0092
0.0079
0. 0005
0. 002
0. 0003
0.0021
0.0029

©Co o000 o0

SUMVARY OF GROUNDWATER ANALTI CAL RESULTS

Maxi mum
Det ect ed
Concentration

567. 4
1.073
5.532
2.2245
0. 0633
89

3.9
7.584
0. 1389
1.1235
154.31
0.71
4.146
91.2
0.0043
0. 2555
3.4581
19.735
0.02
9. 0899
22.317
28.914

Aver age

3.118134
. 0339533
1119646
1205218
0009556
9693398
0224268
0346992
. 0090511
. 0107905
1.282207
0. 002061
. 1266687
7798741
0002734
. 0122956
. 0292505
0. 047591
0.0021373
0. 154203
0. 1332993
0.2644352

cocooocooo00

ocoooo

Backgr ound

0.591777
0.05
0.0162075
0.22378
0. 001

0. 238107
0. 0025
0.006828
0. 006325
0. 0049975
0. 648248
0.002
0.0613445
0. 03625
0. 00037
0.048
0.01

0. 004866
0.002
0.002
0.01
0.0174

Frequency of
Exceedance of
Backgr ound

47/ 631
14/ 737
439/ 714
65/ 813
49/ 673
393/ 690
34/ 746
32/ 616
182/ 742
99/ 644
64/ 586
42/ 742
311/ 572
345/ 704
35/ 290
17/ 670
99/ 697
224/ 626
43/ 665
13/ 711
137/ 632
70/ 450

Primry
MCL

0. 004

0.1

0.1

0. 002

Frequency of

Frequency Exceedance
of Secondary Secondary
Exceedance MCL MCL
of
Primary
MCL
0.05 110/ 631
17/ 737
258/ 714
2/ 813
5/673
23/ 746
5/ 615
0/ 644 1 2/ 644
0.3 106/ 586
71742
0.5 333/ 704
8/ 290
10/ 697
39/ 626
0.1 0/ 665
13/ 711
5 5/ 450

RBC f or
Resi denti al
Wat er | ngestion

45. 06706
0.006199296
0.000048003

1.087297
0. 000019586

1.362344
0.007775578

0.07661079

0.5539213

0.3103279
0.07661277
0.004634573
0.07763741
0. 2986645
0.07523498
0.07611
0.001245546
0.1077162
3. 920542

Frequency of
Exceedance of
RBC f or
Resi denti al
Wt er
I ngestion

4/ 631
17/ 737
639/ 714
3/813
63/ 673
87/ 690
15/ 746
5/ 615
4/ 644

44/ 572
312/ 704
0/ 290
3/ 670
71697
30/ 626
0/ 665
21/711
21/ 632
5/ 450
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Table 5

Cheni cal

1,1,1-
Trichloroethan e
2- But anone
Acet one

Car bon

di sul fide

Chl or obenzene
Chl orof orm

Et hyl benzene
Met hyl ene
chloride
Tetrachl oroeth

ene
Tol uene

Trichl oroet hen

Xyl enes

Senivol atil e Organi
Benzoic acid

Bi s(2- et hyl hexy

1

phthal ate

Di - n- but yl pht ha
late

Di - n-octyl pht ha
late

Di et hyl pht hal at

e

Di net hyl pht hal

ate

Units

ng/ |

ng/ |
ng/ |
g/ |

ng/ |
ng/ |
ng/ |
g/ |

ng/ |
g/ |
ng/ |

ng/ |
c

ng/ |
ng/ |

g/ |

ng/ |

mg/ |

Frequency
of Detection

2/ 136
71107
26/ 106
71112
2/ 136
2/ 127
4/ 136
2/ 106
12/ 136
8/111
14/ 135
8/ 130
2/ 125
65/ 83
9/ 112
2/ 134

2/122

11/123

SUMVARY OF GROUNDWATER ANALTI CAL RESULTS

M ni mum Maxi mum
Det ect ed Det ect ed
Concentration Concentration Aver age

0.008 0. 009 0.0026249
0.003 0.01 0.0099019
0.026 3.275 0.1919611
0.001 0.168 0. 0047277
0.001 0.0018 0. 0025202
0.001 0.001 0. 0024961
0.001 0. 002 0.0025074
0. 001 0. 0033 0. 0027028
0.001 0. 035 0. 00275

0. 001 0. 004 0. 0024685
0.001 0.028 0.0029278
0.001 0.011 0. 0026635
0.001 0.003 0. 024632
0.001 0. 054 0. 0083072
0. 001 0. 004 0. 0049018
0.001 0. 002 0.0049328
0.001 0.001 0. 0049344
0. 001 0. 067 0. 0079674

Backgr ound

0.002875

0. 0025

Frequency of
Exceedance of

Backgr ound

6/ 136

9/ 135

Primry

MCL

0. 005

0. 005

Frequency of
Exceedance
Secondary

Frequency
of Secondary

Exceedance MCL MCL
of

Primary
MCL

1/136

5/ 135

RBC f or
Resi denti al
Water | ngestion

0.001428671

0. 002542289

Frequency of
Exceedance of
RBC for

Resi denti al

Wat er
I ngestion

9/ 136

9/135 e
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Table 5

SUMVARY OF GROUNDWATER ANALTI CAL RESULTS

Chenmi cal

Tetrahydrofura
n

Radi onucl i des
Ant i nony- 125
Cesium 134
Cobal t - 57
Cobal t - 60

Eur opi um 152
Eur opi um 154
Gross al pha
Gross beta
Lead- 210

Pol oni um 210
Pot assi um 40
Radi um 226
Radi um 228
Rut heni um 106
Sodi um 22
Thorium 228
Thori um 230
Thorium 232
Ur ani um 233/ 2
34

Ur ani um 235
Ur ani um 238

Units

ng/ |

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCGi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCGi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

Frequency
of Detection

1/ 46

1/12
2/12
1/12
2/12
1/12
1/12
563/ 841
745/ 766
3/11
17
7112
593/ 623
275/ 520
1/12
3/12
3/7

217

2/7

717

3/7
8/12

M ni mum

Det ect ed
Concentr at

0

-7
0
4

-0

-0.
- 0.
-0.

ion

. 292

3.07
4.48
3. 86
11.7
8.22
. 235
. 785
7.85
. 049
32.9
0.05
-0.1
23.7
2.5
035
009
019
. 199

104
125

Maxi mum
Det ect ed
Concentration

0. 292

3.9
4.48
4.21
11.7
8. 22

1,690
1,355
308. 3
-0.049
1,330
7.09
13.9
23.7
3.34
0.33
0.3
-0.017
28.75

0. 4105

Aver age

0. 0087935

3.283

0. 4954171
0.9096667
1.138579
2.684625
2.154041
9.514483
51.34504
149. 7827
0.0691143
275. 4083
0. 6405725
1.218124
7.08625
1.377383
0.0898286
0. 1535286
0. 0665286
8.732285

0.1337
52. 83454

Backgr ound

Frequency of

Exceedance of Primary
Backgr ound MCL

15

50

20

20

Frequency

Frequency of
Exceedance

of Secondary Secondary

Exceedance MCL MCL

of
Primry
MCL

58/ 841
134/ 766

0/ 623
0/ 520

RBC for
Resi denti al

Wat er

I ngestion

0. 3931652
0.4717982

0. 923504

2.923504
1.670574

Frequency of
Exceedance of
RBC f or
Resi denti al

Wat er
| ngestion

282/ 623
271/ 520

3/7

o/7
8/12
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Table 5

SUMVARY OF GROUNDWATER ANALTI CAL RESULTS

Chenmi cal

Yitrium88

Zi nc- 65

Water Quality
Annoni a( NH3
as N)

Cal ci um

Chl oride

Fl ouri de
Magnesi um

Ni trat e( NO3
as N)

Or t hophosphat
e(PX asP)
Phosphorus,
total

Pot assi um
Sodi um

Sul fate

Key.

MCL = Maxi mum Cont ami nant Level .
RBC = Ri sk-based concentration.

Units

pCi/L
pCGi/L

ng/ L

Frequency
of Detection

1/12
1/ 12

181/ 781

835/ 837
820/ 821
784/ 905
837/ 837
823/ 879

691/ 781
709/ 796
884/ 884

823/ 823
890/ 891

M ni mum
Det ect ed
Concentration

4.781

15. 4

0.5

0.015
0.015
2.9

12.6
0.83

Maxi mum
Det ect ed
Concentration

3.34
4.781

1,220

1,211
7,750
2,815
694
660

4,760
6, 830
29,010

5, 208
36, 400

Aver age

0. 6949583
-1.015333

3.151017

140. 6328
154. 5226
7.501513
61. 53564
6.605705

43. 98905
50. 9344
99. 35796

164. 1313
422.047

Backgr ound

183.4
.0.8

63315144

Frequency of
Exceedance of
Background

194/ 921
235/ 905

472/ 823

Frequency
Primary of Secondary
MCL Exceedance MCL
of
Primry
MCL
250
4 44/ 905 2
20

Frequency of

Exceedance

Secondary
MCL

122/ 821
69/ 905

805/ 823

RBC for
Resi denti al
Water | ngestion

0. 9319686

Frequency of
Exceedance of
RBC f or
Resi denti al

Wat er
| ngestion

168/ 905
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Tabl e 6

SUMVARY OF Al R ANALTI CAL RESULTS

Chemi cal

Al um num
Arseni c

Bari um
Beryllium
Cadm um
Chrom um

G oss al pha
G oss beta
Lead- 210
Manganese

N ckel
Phosphor us
Pol oni um 210
Radi um 226
Radi um 228
Sel eni um
Silver

Units

Ig/m3
Ig/m3
Ig/m3
Ig/m3
Ig/m3
Ig/m3
pG/m3
pG/m3
pG/m3
Ig/m3
Ig/m3
Ig/m3
pG/m3
pG/m3
pG/m3
Ig/m3
Ig/m3

Key at end of table.

Frequency of
Det ect

143/ 206
234/ 323
148/ 206
11/ 206
135/ 323
144/ 323

12/ 16

15/ 16
328/ 351
203/ 206
35/ 244
130/ 323
343/ 351
49/ 351
72/ 234
27/ 206
21/ 206

M ni num
Det ect ed

Concentration

0. 01348758
0. 0001552321
0. 001654159
0. 0001574981
0. 001322299
0. 0006014503
0. 0009556486
0. 002679193
0. 0020951

0. 0005923851
0. 003167659
0. 1804351

0. 0003668404
0. 00001792433
0. 0001174482
0. 01621767
0. 001137036

Maxi mum
Det ect ed

Concentration

0. 7558537
0. 004613158
0. 02286252
0. 0002707787
0. 05603214
0.1021287
0. 0523169
0.01173803
0.1169215
0. 2644496
0. 009066898
19. 10782

0. 3505943
0. 003332056
0. 01580375
0.1208713
0. 004287942

Aver age

0. 1422603

0. 0006511955
0. 003815881
0. 0000893683
0. 002797181
0. 0037329

0. 006434824
0. 006193763
0. 02316781
0. 005779869
0. 002123739
1.188753

0. 01910664
0. 0001055182
0. 00103737
0. 01149783
0. 0006996106

Backgr ound

0

333965

0. 0014533

0

004592

0. 0000853

0
0

el NeNoNoNoN-Nole!

000683
000636

. 053491
. 013395
. 002563

202894

. 015654

001053

. 002883
. 008532
. 000595

Frequency of
Exceedance of

Backgr ound

20/ 206
41/ 323
55/ 206
11/ 206
135/ 323
143/ 323

24/ 351
16/ 206
35/ 244
127/ 323
103/ 351
10/ 351
14/ 234
27/ 206
21/ 206

RBC f or

I nhal ati on

[eNe] O OO wOo

o o

. 0004146172
. 836927

. 0007453238
. 0009937652
. 0001490648

. 001190476
. 3756432
. 007453239

. 001831502
. 001587302
. 006901311

Frequency of
Exceedance
of RBC for

| nhal ati on

139/ 323
0/ 206
0/ 206

135/ 323

144/ 323

328/ 351
0/ 206
3/ 244

327/ 351
1/ 351
2/ 234
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Tabl e 6

SUMVARY- OF Al R ANALTI CAL RESULTS

Frequency of

Cheni cal Units Det ecti on
Thal | i um Ig/m3 6/ 206342
Thori um 230 pG/m3 235/ 351
Thori um 232 pG/m3 6/ 234
Urani um pG/m3 347/ 351
Vanadi um Ig/m3 141/ 323
Zinc Ig/m3 293/ 323
Key:

RBC = Ri sk-based concentrati on.

M ni mum
Det ect ed
Concentration

0. 03193704

0. 0000232234
0. 00002112716
0. 00000282146
0. 001553667
0. 001158892

Maxi mum
Det ect ed
Concentration

0. 04337898

0. 001498582
0. 00009968953
0. 005288986
0.1215817

0. 415641

Aver age

0.1717279

0. 0001042818
0. 00000735504
0. 0002094924
0. 004166464
0. 02132566

Backgr ound

0.01711
0. 000103
0. 0000268
0. 0000762
0. 000857
0. 010402

Frequency of
Exceedance of
Backgr ound

6/ 206
95/ 351
5/ 234
181/ 351
141/ 323
170/ 323

RBC for
I nhal ati on

0. 0001642036
0. 000170068
0. 0001984127

Frequency of
Exceedance
of RBC for
I nhal ati on

48/ 351
0/ 234
88/ 351
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Table 7

PORTNEUF RI VER DELTA SEDI MENT | NVESTI GATI ON
SUMVARY COF STATI STI CAL COVPARI SON TO BACKGROUND

Aver age
Concentration
(my/ kg) El enent/ Al um num Rati o
I s Port neuf I's Port neuf
Significantly Significantly
Greater than G eater than
El enment Snake Por t neuf Snake? a Snake Por t neuf Snake? a
Al um num 5, 050 8, 100 Yes NA NA NA
Arsenic 3.11 2.89 No 2.30 x 10 -4 1.36 x 10 -4 No
Cadm um 0. 369 0.934 Yes 1.70 x 10 -5 2.94 x 10 -5 Yes
Fl uori de 247 345 Yes 7.79 x 10 -2 6.92 x 10 -2 No
Sel eni um 0. 622 0. 812 No 4,55 x 10 -5 3.37 x 10 -5 No
Zinc 35.2 42.9 Yes 3.05 x 10 -3 2.23 x 10 -3 No

a Average concentrations were conpared (p <0.2). Appendi x C discusses the statistical approach and tests used.
Key:

NA = Not applicable.
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Table 8

Habi t at
Sagebr ush st eppe

Ri pari an

a Average concentrations were conpared (p <0.2).

b Background area.

Chemi cal
Cadmi um

Fl uori de

Zi nc

Cadmi um

Fl uori de

Zi nc

Locati on Det ecti on
Bannock H1lls SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Bannock HIls SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Bannock H Ils SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Por t neuf 10/ 10
Snake b 10/ 10
Por t neuf 10/ 10
Snake b 10/ 10
Por t neuf 10/ 10
Snake b 10/ 10

TERRESTRI AL ECOLOGI CAL | NVESTI GATI ONS
SUMVARY OF STATI STI CAL COMPARI SON TO BACKGROUND FOR SO L (ng/ kg)

Frequency of

Appendi x C di scusses the statistical

M ni num
Det ect ed

Concentration

18.6

9.4

0. 47

1, 100

850

330

183

88.4

49. 4

0.64

0.17

321

175

47.5

15.5

Maxi mum
Det ect ed Aver age
Concentration Concentration
34.1 27.2
31.1 21.0
1.2 0. 68
1, 840 1, 454
3,200 1,793
421 363
342 256
219 156
64.1 56.5
27.6 10. 3
0.4 0.26
2,930 1,073
298 245
197 114
31.5 24.1

approach and tests used.

I's Inmpacted Area
Significantly Geater
Than Backgr ound

Area? a
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes
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Table 9

Habi t at
Sagebr ush st eppe

Chemi ca
Cadm um

Fl ouri de

TERRESTRI AL ECOLOG CAL | NVESTI GATI ONS
SUMVARY OF STATI STI CAL COVPARI SON TO BACKGROUND FOR VEGETATI ON ( o/ kg)

Veget ati on
Sagebrush foliage (unwashed)

Sagebrush foliage (washed)

Thi ckspi ke wheat grass (stens

and | eaves

Sagebrush foliage (unwashed)

Sagebrush foliage (washed)

Thi ckspi ke wheat grass (stens
and | eaves

Locati on
Bannock HIls SW

M chaud Fl ats
Ferry Butte b
Bannock H lls
M chaud Fl ats
Ferry Butte b
Bannock HIls
M chaud Fl ats
Ferry Butte b
Bannock-H I ls
M chaud Fl ats
Ferry Butte b
Bannock Hlls
M chaud Fl ats
Ferry Butte b
Bannock HIls
M chaud Fl ats
Ferry Butte b

Frequency
of Detection
10/ 10
10/ 10
5/ 10
10/ 10
10/ 10
4/ 10
10/ 10
10/ 10
2/ 10
18/ 20
19/ 20
0/ 20
0/ 20
0/ 20
0/ 20
10/ 10
4/ 10
0/ 10

M ni mum

Det ect ed
Concentration
0.81
0.97
0.2
0.59
0.61
0.21
0.33
0.33
0.14

39.
25.

oo !

Maxi mum
Det ect ed
Concentration

Aver age
Concentr at
0

coocokRrooR

62
22

12. 2

on
99
27
17
77
10
17
54
46
12

I's Inpacted Area
Significantly
G eater Than

Backgeround Area? a

Yes

Yes

Yes

Yes

Yes

Yes

Yes c

Yes c
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Table 9

Habi t at

Ri pari an

Chemi cal
Zi nc

Cadm um

TERRESTRI AL ECOLOG CAL | NVESTI GATI ONS
SUMVARY OF STATI STI CAL COVPARI SON TO BACKGROUND FOR VEGETATI ON ( o/ kg)

Veget ati on
Sagebrush foliage (unwashed)

Sagebrush foliage (washed)

Thi ckspi ke wheat grass (stens

and | eaves

Russian olive (fruit)

Frequency

Locati on of Detection
Bannock HIls SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Bannock Hlls SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Bannock HIls SW 10/ 10
M chaud Fl ats 10/ 10
Ferry Butte b 10/ 10
Por t neuf 5/ 10

Snake b 1/ 10

M ni mum

Det ect ed
Concentration
26.

30.

22.

22.

15.

23.

TNNNOOTOO AN

Maxi mum
Det ect ed

Concentration

39.

49,

44,

31.

43.

40.

16.

15.

10.

0.33

0.66 f

OFr N O Ok

Aver age
Concentration
31.

38.

30.

26.

32.

27.

11.

10.

8.

O ONOWUIITONODNWNN

© o
[l

I's Inpacted Area
Significantly
G eater Than
Backgeround Area? a
No
Yes
No
Yes

Yes
Yes

Yes c
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Table 9
TERRESTRI AL ECOLOG CAL | NVESTI GATI ONS
SUMVARY OF STATI STI CAL COVPARI SON TO BACKGROUND FOR VEGETATI ON ( g/ kg)
I's I npacted Area
M ni num Maxi mum Significantly
Frequency Det ect ed Det ect ed Aver age Greater Than
Habi t at Chemi cal Veget ation Locati on of Detection Concentration Concentration Concentration Backgeround Area? a
Fl ouri de Russian olive (fruit) Por t neuf 0/ 10 - - 12.0 d - C
Snake b 0/ 10 - - 11.9d -
Zi nc Russian olive (fruit) Por t neuf 10/ 10 7.3 13.3 10.2 Yes
Snake b 10/ 10 5.4 9.4 7.2 -

a Average concentrations were conpared (p <0.2). Appendi x C discusses the statistical approach and tests used.

b Background area.

¢ Meaningful statistical canparison to background area not possible because all background sanples were | ess than method detection limt. Potentially inpacted area judged to be
el evat ed because of high frequency of detects conpared with background area.

d One-half of detection limt.

e Meani ngful statistical conparisons not possible; all reported values were | ess than nmethod detection limt.

f Qutlier.
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Tabl e 10
TERRESTRI AL ECOLOGQ CAL | NVESTI GATI ONS
SUMVARY OF STATI STI CAL COVPARI SON TO BACKGROUND FCR DEER M CE (nu/ kg)
M ni mum Maxi mum I's Inpacted Area
Frequency of Det ect ed Det ect ed Aver age Significantly Geater

Chem cal Ti ssue Locati on Det ecti on Concentration Concentration Concentration than Reference Area? a
Cadm um Whol e body Bannock H Ils SW 10/ 10 0.24 1.2 0.61 Yes

M chaud Fl ats 10/ 10 0. 08 0.42 0.22 Yes

Ferry Butte b 10/ 10 0.02 0.15 0. 07 -
Fl ouri de Whol e body Bannock HIls SW 10/ 10 93.8 173 128 Yes ¢

M chaud Fl ats 10/ 10 50. 4 135 90.9 Yes ¢

Ferry Butte b 0/ 10 - - 6.8 d -

Ferur Bannock HIls SW 7/ 10 196 760 297 Yes

M chaud Fl ats 10/ 10 291 1, 030 633 Yes

Ferry Butte b 3/ 10 195 301 130 -
Zinc Whol e body Bannock HIls SW 10/ 10 31.7 48. 1 38.5 No

M chaud Fl ats 10/ 10 33 43.5 37.6 No

Ferry Butte b 10/ 10 28.2 48. 3 38.6 -

Table 3-3(Con't)

a Average concentrations were conpared (p <0.2). Appendix C discusses the statistical approach and tests used

b Background area

c Meani ngful statistical canparison to background area not possible because all background sanples were | ess than nmethod detection limt. Potentially inpacted
area judged to be el evated because of high frequency of detects conpared with background area

d One-half of detection limt.
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Table 11

Anal yte
Al um num
Ant i nony
Arsenic
Bari um
Beryl |ium
Bor on
Cadm um
Chr om um
Cobal t
Copper
Fl uori de
Lead
Lead- 210
Li t hi um
Manganese
Mer cury
Mol ybdenum
N cke

Pol oni um 210
Pot assi um 40

Sel eni um
Silver
Strontium
Thal I'i um
Urani um
Urani um 238

EMF SO L SCREEN NG CRI TERI A

Units

g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
pG/g
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
pG/g
pG/g
g/ kg
g/ kg
g/ kg
g/ kg
g/ kg
pG/g

Key at end of table.

Backgr ound

soi |

soi |
soi |

soi |

13, 900
2.2

600

3.03
16.1

482
0.16
2.15
15.5
3.58
20.5
1.36

1.9

0.27

3.88

Lower
RBC
22,165. 52
1.491719
0. 034565
336. 5123
0. 020117
11.59451
0. 669825
6, 908. 139

a
34. 87675
375. 9492

a
0. 057346
136. 7482
14. 43405
0. 305078
13. 12949
57. 82999
0. 488262
0. 007029
22. 86415
9. 150839
413. 6858
0. 615519
20.94732
0. 108358

H gher
RBC
221,655.2
14.91719

0. 34565
3, 365. 123
0.201167
115. 9451
6. 698249
69, 081. 38
a

348. 7675
3, 759. 492
400 b

0. 573462
1, 367. 482
144. 3405
3.050778
131. 2949
578. 2999
4. 882621
0.070288
228. 6415
91. 50838
4, 136. 858
6. 155192
209. 4732
1. 083576
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Table 11

EMF SO L SCREENI NG CRI TERI A

Lower H gher

Anal yte Units Backgr ound RBC RBC
Vanadi um ny/ kg 45. 4 50. 2819 502. 819
Zinc ny/ kg 52.8 85.51619 855. 1619

a No toxicity values were available at the tine data were conpil ed.
b Residential soil screening | evel (EPA 1994e).

Key:

NA = Not analyzed for in soil sanples
RBC = Ri sk-based concentration



Tabl e 12

Anal yte

Al um num
Ant i nony
Arsenic
Bari um
Beryl |ium
Bor on
Cadmi um
Chrom um
Copper

Fl uori de
Li t hi um
Manganese
Mer cury
Mol ybdenum
N ckel
Nitrate
Radi um 226
Radi um 228
Sel eni um
Silver
Strontium

Tet rachl or oet hene

Thal i um

Tri chl or oet hene

Ur ani um

Ur ani um 233/ 234

Key at end of table.

Units

ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
pG /L
pG /L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
ng/ L
pa /L

EMF GROUNDWATER SCREENI NG CRI TERI A

Backgr ound

0. 591777
0.05

0. 0162075
0. 22378
0. 001

0. 238107
0. 0025
0.008751
0. 0049975
0.8

0. 0613445
0. 03625
0. 000965
0. 048
0.01

4. 636
1.552
5.32

0. 0051345
0. 00228
0. 002875
0.02

0. 0025

A 47

Lower RBC

4.506706

0. 0006199296
4. 800307E- 06
0. 1087297

1. 958621E- 06
0. 1362344

0. 0007775578
0. 007661079
0. 05539213
0. 09319686
0. 03103279
0.007661277
0. 0004634573
0.007763741
0. 02986646
2.502857

0. 03931652
0. 04717982
0. 007523498
0. 007611

0. 8780887

0. 0001428671
0. 0001245546
0. 0002542289
0. 004645992
0. 2923504

H gher RBC

45. 06706

0. 006199296
4.800307E- 05
1. 087297

1. 958621E- 05
1.362344

0. 007775578
0.07661079
0. 5539213
0. 9319686
0. 3103279
0.07661277
0. 004634573
0.07763741
0. 2986646
25. 02857

0. 3931652
0.4717982
0. 07523498
0.07611

8. 780887

0. 001428671
0. 001245546
0. 002542289
0. 04645992
2.923504

Primary
MCL

Secondary



Tabl e 12

EMF GROUNDWATER SCREENI NG CRI TERI A

Anal yte Units Backgr ound Lower RBC
Ur ani um 235 pG /L - 0. 2923504
Umi um 238 pa /L - 0. 1670574
Vanadi um nmy/ L 0.01 0. 01077162
Zinc ng/ L 0.0174 0. 3920542
G oss al pha pa /L 5.432 -
G oss beta pa /L 10.2 -

a MCLG

b 4 millirens/year.
Key:

-= No val ues avail abl e.
MCL = Maxi num cont am nant | evel .
MCLG = Maxi num cont am nant | evel goal.
RBC = R sk-based concentrati on.

H gher RBC

2. 923504
1. 670574
0.1077162
3. 920542

Primary

MCL

Secondary
MCL
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EMF Al R SCREENI NG CRI TERI A

Anal yte

Al um num
Arsenic
Bari um
Beryl |ium
Cadni um
Chr omi um

Crystalline quartz

Crystobalite
Gaseous Fl uoride
Lead- 210
Manganese

N ckel
Tridymte
Phosphor us
PM 10

Pol oni um 210
Radi um 226
Radi um 228
Sel eni um
Silver

Thal I'i um
Thori um 230
Thori um 232

Particle Fluoride

Ur ani um
Vanadi um
Zi nc

a 24-hour average concentration.

average concentration.

- = Val ues not avail abl e.

anbient air quality standards (40 CFR, Part

b Annual

NAAQS = Nati onal

Units

Ig/ nB
Ig/ nB
Ig/ nB
Ig/ nB
Ig/ nB
Ig/ nB
Ig/ nB
1g/ nB
1g/ nB
pG /nB
1g/ nB
1g/ nB
1g/ nB
1g/ nB
1g/ nB
pG /nB
pG /nB
pG /nB
1g/ nB
1g/ nB
Ig/ n8
pG /nB8
pG /nB8
Ig/ n8
pG /nB8
Ig/ n8
Ig/ n8

Backgr ound

0. 333965
0. 0014533
0. 004592
0. 0000853
0. 000683
0. 000636
42. 0456
3. 89105
0. 064727
0. 053491
0. 013395
0. 002563
7.7821

0. 202894
23. 9005
0. 015654
0. 001053
0. 002883
0. 008532
0. 000595
0.01711
0. 000103
0. 0000268
165. 625
0. 0000762
0. 000857
0. 010402

RBC = Ri sk-based concentrati on.

Lower RBC

0. 000041
0. 383693

0. 00075
0. 000099
0. 000015

0. 000119
0. 037564
0. 000745

0. 000183
0. 000159
0. 00069

0. 000016
0. 000017
0. 00002

H gher RBC

. 00041
. 83693
. 00075
. 00099
. 00015

O OO wOo

o

. 00119
. 37564
0. 00745

o

0. 00183
0. 00159
0. 0069

0. 00016
0. 00017

0. 0002

50) .

150 a,

NAAQS

50 b



Table 15

Chenmi cal

Arsenic

Beryllium

Cadmi um

Chromi um (VI)

Lead

Ni ckel refi

Tetrachl or oet hene

Trichl oroet hene

Key

ECAO =
IR =
SF =

7440-38-2

7440-41-7

7440-43-9

7439-92-1

nery dust

18540-29-9

7440-02-0rd

127-18-4

79-01-6

TOXI CI TY VALUES FOR CARCI NOGENI C EFFECTS

Car ci nogen Rout e
Cl ass
A Oral
A I nhal ati on
B2 Oral
B2 I nhal ati on
- Oral
B1 I nhal ati on
- Oral
A I nhal ati on
B2 O al
B2 I nhal ati on
- Oral
A I nhal ati on
C-B2 Ora
C- B2 I hal ation
B2 Oral
B2 I nhal ati on

Environmental Criteria and Assessnent Office (EPA)

IRI'S (EPA 1994b)
Sl ope factor

Oral SF

(mg/ kg-day) -1
or INHL Unit

Risk (1g/m30 -1

0 0043

0 0024

0 0018

0012

0 00024

0 052

58 x 10 -7

0 011

17 x 10 -6

Target Organ

Ski n
Lung

Whol e body

Lung

Lung, trachea
bronchus

Lung

Lung
Liver
Bl ood, Iiver
Liver

Lung

Tunor
Type

Cancer

Gross tunors, al
conbi ned

Cancer

Cancer

Cancer

Leukem a

Speci es

Human
Human, nale

Rat / Long- Evans

Human

Human/ white mal e

Human

nmal e

Exposure Route

Drinking water
I nhal ati on, occupational exposure

Drinki ng water

I nhal ati on, occupational exposure

I nhal ati on, occupational exposure

nhal ati on, occupational exposure

I nhal ation, occupational exposure
Oral, Gavage

I nhal ati on

Oral, Gavage

I nhal ati on

Source

IR

ECAO

ECAO

ECAO

ECAO
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Table 16

Cheni cal

Al um num

Ant i nony

Arsenic

Beryl | ium

Bor on

Cadmi um

CAS Nunber

7429-90-5

7440-36-0

7440- 38-2

7440-41-7

7440-42-8

7440- 43-9

Key at end of table

TOXI CI TY VALUES FOR NONCARCI NOGENI C EFFECTS

Rout e

Oral

I nhal ation

Oral

I nhal ati on

Oral

I nhal ati on

Oral

I nhal ati on

Oral

I nhal ati on

Oral Water

Oral Food

Rf D Type

Chroni c

Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni
Chroni c
Subchr oni

Chronic
Subchr oni
Chroni c
Subchr oni

Chronic
Subchr oni
Chroni c
Subchr oni

Chroni c
Subchr oni
Chronic
Subchr oni

Chroni c
Subchr oni
Chroni c
Subchr oni

o

o

o

o

o

o

Oal RfD

(mg/ kg-day) or
I nhal ation RfC

(mg/ m 3)

. 0005
. 0005
0.001
0.001

UF

100

1, 000
1, 000

100
100

100
100
100
100

10

10

Confi dence
Level

Low

Target Organ

Central nervous
system

Whol e body
Whol e body

Testes
Testes
Respiratory tract
Respiratory tract

Ki dney
Ki dney
Ki dney
Ki dney

Critical Effect

Neur obehavi oral deficits

Longevity
Increased nortality

Hyper pi gment ati on
Kerat osi s

None observed
None observed

Atrophy
Lesi ons
Irritation
Irritation

Significant proteinuria
Significant proteinuria
Significant proteinuria
Significant Proteinuria

Source

ECAO

IR
HE

IR
HE

IR
HE

IR
HE
HE
HE

IR
co
IR
co

Dat e

1-Jan- 95

01- Feb-91
31- Mar-94

01- Mar-93
31- Mar- 94

01- Feb-93
31- Mar-94

01- Sep- 94
31- Mar- 94
31- Mar-94
31- Mar- 94

01- Feb-94

01- Feb-94



Page 2 Of 5

Table 16

Chenmi cal

Chromium (111)

Chrom um (V1)

Crystalline quartz a

Fl uori de, Sol uble

Lead

Manganese

Key at end of table.

TOXI CI TY VALUES FOR NONCARCI NOGENI C EFFECTS

Oral RfD
(nmg/ kg- day) or
CAS Nunber I nhal ation RfC
Rout e Rf D Type (mgy/ m 3) UF
I nhal ati on Chronic - -
Subchronic - -
16065-83-1 Oral Chronic 1 100
Subchroni c 1 1, 000
I nhal ati on Chroni c -
Subchroni c - -
18540- 29-9 O al Chronic 0. 0005 500
Subchroni c 0.02 100
I nhal ati on Chronic 4E- 06 -
Subchroni c 4E- 06 -
14808-60-7 Oral Chronic -
Subchroni c -
I nhal ati on Chronic -
Subchroni c -
16984-48-8 Oral Chronic 0. 06 1
Subchronic 0. 06 1
I nhal ati on Chronic 0. 06 -
Subchroni ¢ 0. 06 -
7439-92-1 O al Chronic -
Subchroni ¢ -
I nhal ation Chronic -
Subchroni c -
7439-96-5 Oral Water Chroni c 0. 0005 1
Subchronic 0. 0005 1

Confi dence
Level

Vari ed

Tar get

Respiratory tract

Teeth
Teeth
Teeth
Teeth

Central
system
Central
system

Organ

Ner vous

Ner vous

Critical

None Observed
None Observed

None observed
None observed

Nasal effects

Fl uor osi
Fl uor osi
Fl uor osi
Fl uor osi

Effects

Effects

0w n o0 on

Ef f ect

Source

IR
HE

' 8882

HE

Dat e

01- Mar - 88
31- Mar-94

01- Mar - 88
31- Mar-94

14- Feb-93

01- Apr-94

31- Mar-94
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Table 16

Chenmi cal

Mercury (I norganic)

Ni ckel , Sol uble
Salts

Nitrate

Phosphoric Acid a

Phosphor us
Pent oxi de a

Key at end of table.

CAS Number

7439-97-6

7440-02-0

14797-55-8

7664-38-2

1314-56-3

TOXI CI TY VALUES FOR NONCARCI NOGENI C EFFECTS

Rout e

Oral Food

I nhal ation

Oral

I nhal ation

I nhal ati on

Oral

I nhal ati on

Oral

I nhal ati on

I nhal ati on

Rf D Type

Chronic

Subchr oni

Chronic

Subchr oni

Chronic

Subchr oni
Chroni c
Subchr oni

Chronic

Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni

Chronic
Subchr oni

o

o

o

o

o

o

o

o

o

o

o

o

Oral RfD
(nmg/ kg- day) or

I nhal ation RfC
(mgy/ m 3)

0.14

0.14

0. 00005

0. 00005

0. 0003

0. 0003

0. 0003
0. 0003

0.02

UF

1, 000

1, 000

1, 000
30

30

300

300

Confi dence
Level

Vari ed

Medi um

Target Organ

Central nervous
system

Central nervous
system

CNS

CNS

Ki dney
Ki dney
Nervous system
Nervous system

Vol e body

Whol e body

Bl ood
Bl ood

Critical Effect
Effects
Effects

| npai rnent  of

neur obehavi oral function
| mpai rnent  of

neur obehavi oral function
Effects

Ef fects

Neurotoxicity
Neur ot oxi ci ty

Decreased wei ght

Decreased wei ght

Met henogl obi neni a
Met henogl obi nemi a

Source

IR

HE

IR

Cl

HE

HE

HE

HE

IR

Dat e
01- Apr-94
31- Mar - 94

01- Dec- 93

31- Mar - 94

31- Mar-94
31- Mar-94

31- Mar-94

01-Jan-92
31- Mar - 94

31-Cct-91
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Tabl e 16

Chemi cal

Sel eni um

Silver

Tet rachl or oet hone

Thal I'i um

Trichl or oet hene

Urani um sol ubl e
Salts

CAS Nunber

7782-49-2

7440-22-4

127-8-4

6533-73-9

79-01-6

7440 61-1

Key at end of table.

Rout e

I nhal ati on

O al

I nhal ation

O al

I nhal ati on

O al

I nhal ati on

O al

I nhal ati on

O al

I nhal ation

O al

O al

TOXI CI TY VALUES FOR NONCARCI NOGENI C EFFECTS

Rf D

( g/ kg- day) or
I nhal ation RfC Conf i dence

Rf D Type

Chronic
Subchr oni

Chronic
Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni
Chronic
Subchr oni

Chronic
Subchr oni
Chronic
Subchr oni

Chr oni ca
subchroni

Chronic
Subchr oni

Chronic

Subchr oni

c

(¢}

(]

o

(]

(]

(¢}

C

o

C

(ng/ kg 3) UF MW Level

0.01 1. 000 1 Medi um
0.1 100 - -

0. 000069 b 3000 1 Low
0. 000698 b 300 - -

0. 003 1, 000 1 Medi um

0. 003 - - -

Target Organ

Wol e body
Wol e body

Ski n
Skin

Li ver
Li ver

Li ver
Li ver

Wol e body

Critical Effect

sel enosi s
sel enosi s

Argyria
Argyria

Hepatotoxicity
Hepat ot oxicity

I ncreased SGOT
I ncreased SGOT

Wi ght | oss

Sour ce

IR
HE

IR
HE

IR
HE

IR
HE

Dat e

01- Sep-91
31- Mar-94

01- Dec-91
31- Mar-94

1- Mar- 88
31-Mar-94

01- SEP- 90
31- Mar-94

01-Cct -89
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Tabl e 16
TOXI CI TY VALUES FOR NONCARCI NOGENI C EFFECTS
Oal RID
(no/ kg- day) or
CAS Nunber I nhal ation confi dence
Chemi cal Rout e Rfd Type (rmg/ m 3) UF M- Level Target Organ Critical Effect Sour ce Dat e
I nhal ati on Chroni c
Subchroni ¢
Vanadi um 7440-62-2 O al Chroni c 0. 007 100 - - Whol e body Lifetime HE 31- Mar-94
Subchroni c 0. 007 100 Whol e body Lifetine HE 31- Mar - 94
I nhal ati on Chroni c - - - - - - - -
Subchroni ¢ - - - - - - - -
Zi nc 7440- 66- 6 O al Chronic 0.3 3 1 Medi um Bl ood Decrease (47%. IR 01- Cct - 92
erythrocyte superoxide
di snmust ase
Subchroni c 0.3 3 - - Bl ood Decr eased bl ood enzynme HE 31- Mar-94
I nhal ation Chroni c - - - - - - - -
Subchroni ¢ - - - - - - - -

a Quantitative toxicity values were requested for these chenicals from ECAO concluded that the available information was insufficient to support derivation of such val ues.

b Derived fromRfD for thalliun carbonate.

Key
Cl = Extrapolated from chronic inhalation RfD
CO = Extrapol ated fromchronic oral RfD
ECAO = Environnental Criteria and Assessnent O fice (EPA)
HE = HEAST ( EPA 1994c)
IR = IRI'S (EPA 1994b)
M- = Modi fying factor.
NA = Not avail able
Rf D = Reference dose.
SGOT = Serum gl utam ¢ oxyl ate transani nase
SI = Extrapol ated from subchronic inhalation RfD.
SO = Extrapol ated from subchronic oral RfD
UF = Uncertainty factor.
WD = Wthdrawn from IR S or HEAST

Key at end of table.
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Tabl e 17

TOXI CI TY VALUES (SLOPE FACTORS) FOR RADI ONUCLI DES

SF E
SF O SF | (Ri sk/ Year per

Radi onucl i de CASRN (Risk/pG) (R sk/pG) pci/g Soil)
Lead- 210+D 014255- 04-0( +D) 1. 01E-09 3. 86E-09 1. 45E-10
Pol oni um 210 013981-52-7  3.26E-10 2. 14E- 09 3.30E-11
Pot assi um 40 013966- 00- 2 1. 25E-11 7.46E-12 6. 11E- 07
Radi um 226+D 013982- 63- 3(+D) 2. 96E- 10 2. 75E-09 6. 74E- 06
Radi um 228+D 015262- 20- 1( +D) 2.48E- 10 9. 94E- 10 3. 28E-06
Radon- 222+D 014859-67-7(+D) - 7.57E-12 -
Thor i um 228+D 014274- 82-9( +D) 2. 31E-10 9. 68E- 08 9. 94E- 07
Ur ani um 233 013968- 55- 3 4. 48E- 11 1. 41E- 08 3.52E-11
Ur ani um 234 013966- 29-5 4.44E-11 1. 40E- 08 2.14E- 11
Ur ani um 235 015117-96-1 4.52E-11 1. 30E-08 2. 63E- 07
Ur ani um 235+D 015117-96- 1(+D) 4. 70E- 11 1. 30E-08 2. 65E- 07
Ur ani um 238 007440-61-1 4. 27E-11 1. 24E- 08 1. 50E-11
Ur ani um 238+D 007440-61-1(+D 6. 20E- 11 1. 24E- 08 5. 25E- 08
Key:

CASRN = Radi onucl i de CAS Nunber.

SF O = Slope factor for oral exposure
SF | = Slope factor for inhalati on exposure
SF E = Slope factor for external exposure.

Sour ce: HEAST 1994 (EPA 1994c).



TABLE 18
RADI OLOG CAL CANCER RI SKS ESTI MATED I N THE BASELI NE Rl SK ASSESSMENT
FOR CURRENT EXPCSURE PATHWAYS | N EXI STI NG RESI DENTI AL AREAS

Soi |l Ingestion, External Radiation

Soi | Ingestion, External Exposure, Inhalation of Airborne
Radi ati on Exposure and Cont am nants, and Consunption
I nhal ati on of Airborne of Honegrown Produce

Cont am nant s

Resi denti al Exposure Estinmated |ncrenental CR Esti mat ed I ncrenment al CR
Area Case CR CR Ratio CR CR Ratio
1 RVE 8. 78e-04 3.72e-04 1.74 8. 78e-04 3.72e-04 1.74

(1) 1. 89e-04 7.98e- 05 1.73 1.89%e-04 7.98e-05 1.73
2 RVE 5. 90e- 04 8.47e-05 1.17 5. 90e- 04 8. 48e- 05 1.17
CT 1. 26e- 04 1. 75e- 05 1.16 1. 26e- 04 1. 76e- 05 1.16
3 RVE 3. 14e-05 2.96e- 06 1.10 3.14e-05 2.96e- 06 1.10
(1) 6. 69e- 06 6. 30e- 07 1.10 6.69e-06 6. 30e- 07 1.10
4 RVE 9. 37e-04 4. 32e-04 1.85 9.37e-04 4. 32e-04 1.85
(1) 2.02e-04 9. 32e-05 1.86 2.02e-04 9. 32e-05 1.86
5 RVE 1. 42e-03 4. 40e- 04 1.45 1. 42e-03 4. 40e- 04 1.45
CT 3.07e-04 9.51e-05 1.45 3.07e-04 9. 51e-05 1.45
6 RVE 6. 02e- 04 1. 14e-04 1.23 6.02e-04 1. 14e-04 1.23
(1) 1.33e-04 2.43e-05 1.22 1.33e-04 2.43e-05 1.22
7 RVE 5. 59%e-04 5. 424e- 05 1.12 5. 60e- 04 5. 43e- 05 1.12
CT 1.21le-04 1. 18e- 05 1.11 1.21le-04 1.18e-05 1.11
8 RVE 1.22e-03 0e+00 0.84 1.22e-03 0e+00 0.84
(1) 2.6le-04 0e+00 0.83 2.61e-04 0e+00 0.83



TABLE 19

SUMVARY COF RADI OLOG CAL CARCI NOGENI C HUVAN

HEALTH RI SKS TO CURRENT RESI DENTS ESTI MATED | N THE BASELI NE
RI SK ASSESSMENT FROM THE SO L AND VEGETATI ON PATHWAYS

RMVE | CR - RVE | CR - RMVE | CR -

Resi dential Incidental Ri sk Ratio (1) Ext er nal Ri sk Ratio(2) Homegrown
Area Soi | Radi at i on Pr oduce

I ngesti on Exposur e I ngesti on
1 7. 0E- 06 5.5 3. 6E- 04 1.8 0. 00
2 8. 2E- 06 6.3 7. 18E-05 1.1 1E-7
3 0 - 0 - 0. 00
4 1.1E-05 8.0 4. 11E-04 1.9 0.00
5 7. 96E- 06 6.1 4. 22E- 04 1.9 0. 00
6 4. 5E- 06 3.9 9. 92E- 05 1.2 0. 00
7 6. 5E- 06 5.1 3. 75E- 05 1.1 1E-7
8 0 - 0 - 0. 00

(1) Background risk for incidental soil ingestion for radionuclides was estimated at 1.5E-06

(2) Background risk fromthe BRA 4. 77E-04



TABLE- 20
CHEM CAL CANCER RI SKS ESTI MATED | N THE BASELI NE Rl SK ASSESSMENT
FOR CURRENT EXPCSURE PATHWAYS | N EXI STI NG RESI DENTI AL AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contaminants, and
Soi |l Ingestion and | nhal ation of Consunpti on of Honegrown
Ai rborne Contam nants Produce
Resi denti al Exposur e Esti mat ed I ncr errent al CR Estinmated I ncrenment al CR

Area Case CR CR Ratio CR CR Rati o
1 RMVE 2. 25e- 05 4. 47e- 06 1.25 9. 17e-05 1. 40e- 05 1.18
(1) 3.47e-06 7. 62e-07 1.28 7.86e-06 1. 37e-06 1.21
2 RVE 9. 12e- 06 3. 26e- 06 1.56 1.51e-05 4.41e-06 1.41
(1) 1. 52e-06 5. 86e- 07 1.63 1.90e-06 6. 59e- 07 1.53
3 RVE 1. 96e-05 2. 26e-06 1.13 8.55e-05 9. 18e-06 1.12
(1) 2.97e-06 3. 65e- 07 1.14 7.15e-06 8. 04e- 07 1.13
4 RVE 1. 65e-05 3. 00e- 06 1.22 5.82e-05 5. 36e- 06 1.10
(1) 1. 87e-06 3. 76e- 07 1.25 3.69e-06 4. 74e- 07 1.15
5 RVE 2. 34e-05 5. 45e- 06 1.30 1.04e-04 2. 60e-05 1.33
(1) 2.61le-06 4. 85e- 07 1.23 6.47e-06 1. 09e- 06 1.20
6 RVE 2.32e-05 5. 16e- 06 1.29 9.65e-05 1. 89%e-05 1.24
(1) 2. 76e-06 3. 82e- 07 1.16  6.30e-06 6. 72e- 07 1.12
7 RVE 1. 89e-05 4.01e-06 1.27 6.80e-05 7.51e-06 1.12
(1) 2. 50e- 06 4. 49e- 07 1.22 5.13e-06 5. 83e-07 1.13
8 RVE 2.33e-05 5. 31e-06 1.29 9.94e-05 2.17e-05 1.28
(1) 3. 13e-06 4.91e-07 1.19 7.16e-06 8. 85e- 07 1.14



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soil Ingestion, Inhalation of
Al r bor ne Cont am nant s, and
Soi|l Ingestion and I|nhal ation of Consunpti on of Honegrown
Ai rborne Contam nants Pr oduce
Resi denti al Exposur e Esti mat ed I ncr errent al HQ Estimated |Increnental HQ
Area Locati on Chenmi cal Case HQ HQ Ratio HQ HQ Ratio
1 Row ands Dairy Arsenic RVE 0. 06 0.01 1.17 0.35 0.05 1.17
CT 0.03 0.00 1.17 0.09 0.01 1.17
Beryl I'i um RVE 0. 00 0.00 1.03 0.00 0.00 1.03
CT 0. 00 0.00 1.03 0.00 0.00 1.03
Bor on RVE 0. 00 0.00 2.38 0.93 0. 54 2.38
CT 0. 00 0.00 2.38 0.20 0.12 2.38
Cadmi um a RVE 0.07 0. 07 27.93 1.27 1.23 27.93
CT 0.04 0. 03 27.93 0.32 0.31 27.93
Chrom un( V1) RVE 0.01 0.01 9.22 0.01 0.01 9.22
CT 0.01 0.01 9.22 0.01 0.01 9.22
Fl uori de RVE 0.19 0. 16 5.79 0.98 0. 82 6. 13
CT 0.09 0. 08 5. 68 0. 26 0. 22 6.01
Manganese RVE 0.01 0. 00 1.00 0.29 0. 00 1.00
CT 0. 00 0.00 1.00 0. 06 0.00 1.00
N ckel RVE 0. 00 0.00 1.78 0.16 0. 07 1.78
CT 0. 00 0.00 1.78 0.04 0.02 1.78
Sel eni um RVE 0. 00 0.00 1.96 0.02 0.01 1.96
CT 0. 00 0.00 1.96 0.01 0.00 1.96
Vanadi um RVE 0.04 0. 03 2.71 0.14 0.09 2.71
CT 0.02 0.01 2.71 0.04 0. 03 2.71
Zi nc RVE 0. 00 0.00 4.10 0.48 0. 36 4.10
CT 0. 00 0.00 4.10 0.10 0. 08 4.10
2 Rio Vista and Beryl | i um RVE 0.00 0.00 1.24 0.00 0.00 1.24
Chubbock Rds. CT 0. 00 0.00 1.24 0. 00 0.00 1.24
Bor on RVE 0. 00 0.00 1.00 0. 35 0.00 1.00
CT 0. 00 0.00 1.00 0.08 0.00 1.00
Cadmi um a RVE 0.05 0.04 17.56 0. 80 0.76 17.56
CT 0.02 0.02 17.56 0.20 0.19 17.56

Key at end of Table 1 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai r borne Contam nants, and
Soi |l Ingestion and | nhal ation of Consunpti on of Homegr own
Ai rborne Contam nants Pr oduce
Resi denti al Exposur e Esti mat ed I ncr enent al HQ Estinated I ncrenent al HQ
Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
Chrom un( V1) RVE 0.01 0.01 9.22 0.01 0.01 9.22
CT 0.01 0.01 9.22 0.01 0.01 9.22
Fl uori de RVE 0.10 0.06 2.94 0. 46 0. 30 2.88
(01} 0.05 0.03 2.96 0.12 0.08 2.90
Manganese RVE 0.01 0. 00 1.00 0.28 0. 00 1.00
(o1} 0.00 0.00 1.00 0. 06 0.00 1.00
Mer cury RVE 0.00 0.00 1.03 0.22 0.01 1.03
cr 0.00 0.00 1.03 0. 05 0.00 1.03
N ckel RVE 0.00 0.00 1.46 0.13 0.04 1.46
CT 0.00 0.00 1.46 0.03 0.01 1.46
Silver RVE 0.00 0.00 1.59 0.08 0.03 1.59
(01} 0.00 0.00 1.59 0.02 0.01 1.59
Thal I'i um RVE 0.01 0.00 1.71 0.02 0.01 1.71
(01} 0.01 0.00 1.71 0.01 0.00 1.71
Vanadi um RVE 0.03 0.01 1.76 0. 09 0.04 1.76
CT 0.01 0.01 1.76 0.03 0.01 1.76
Zinc RVE 0.00 0.00 3.12 0.36 0.25 3.12
CT 0.00 0.00 3.12 0.08 0.05 3.12
3 Trail er Court sout heast Arseni c RVE 0. 06 0.01 1.13 0.34 0.04 1.13
of Philbin Rd.and |-86 CcT 0.03 0.00 1.13 0.09 0.01 1.13
Beryllium RVE 0.00 0.00 1.00 0.00 0.00 1.00
(01} 0.00 0.00 1.00 0.00 0.00 1.00
Bor on RVE 0. 00 0.00 1.00 0. 29 0.00 1.00
(o1} 0.00 0.00 1.00 0. 06 0.00 1.00
Cadm um RVE 0.01 0.01 2.90 0.13 0.09 2.90
CT 0.00 0.00 2.90 0.03 0.02 2.90
Chr om unm( V1) RVE 0.00 0.00 3.21 0.00 0.00 3.21

Key at end of Table 2 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contam nants, and
Soi | Ingestion and |nhal ation of Consunpti on of Homegr own
Ai rborne Contam nants Produce
Resi denti al Exposur e Esti mated |Incremnentntal HQ Estimated |Incremnental HQ
Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
cT 0.00 0.00 3.21 0.00 0.00 3.21
Fl uori de RVE 0.04 0.00 1.11 0.18 0.02 1.09
CT 0.02 0.00 1.11 0.05 0.00 1.10
Manganese RVE 0.01 0.00 1.24 0.44 0.08 1.24
CcT 0.01 0.00 1.24 0.10 0.02 1.24
Mer cury RVE 0.00 0.00 1.00 0.18 0.00 1.00
CcT 0.00 0.00 1.00 0.04 0.00 1.00
N ckel RVE 0.00 0.00 1.16 0.10 0.01 1.16
ct 0.00 0.00 1.16 0.02 0.00 1.16
Sel eni um RVE 0.00 0.00 1.03 0.01 0.00 1.03
CT 0.00 0.00 1.03 0.00 0.00 1.03
Silver RVE 0.00 0.00 1.49 0.08 0.03 1.49
CcT 0.00 0.00 1.49 0.02 0.01 1.49
Vanadi um RVE 0.02 0.00 1.11 0. 06 0.01 1.11
CcT 0.01 0.00 1.11 0.02 0.00 1.11
Zi nc RVE 0.00 0.00 1.48 0.17 0. 06 1.48
cT 0.00 0.00 1.48 0.04 0.01 4.48
4 Sout hwest of Si phon Arsenic RVE 0.04 0.00 1.00 0.20 0.00 1.00
and Phil bin Rds. CT 0.03 0.00 1.00 0.10 0.00 1.00
Beryl | ium RVE 0.00 0.00 1.49 0.00 0.00 1.49
CT 0.00 0.00 1.48 0.00 0.00 1.48
Bor on RVE 0.00 0.00 1.00 0.38 0.00 1.00
CcT 0.00 0.00 1.00 0.16 0.00 1.00
Cadmi um a RVE 0.04 0.03 14. 10 0. 64 0. 60 14. 10
CT 0. 03 0.02 7.05 0. 08 0. 07 7.05
Chrom un( V1) RVE 0.00 0.00 0.04 0.00 0.00 3.04
CT 0.00 0.00 3.04 0.00 0.00 3.04
Fl uori de RVE 0.05 0.02 1.65 0.28 0.12 1.73

Key at end of Table 3 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPCSURE PATHWAYS | N EXI STI NG EXPCSURE AREAS

Resi denti al
Area Locati on

5 East and West of R o
Vi sta Rd, Between
Si phon and Tyhee Rds,

Key at end of Table

Chemi ca
Manganese
Mer cury
Mer cury
N ckel
Sel eni um
Si | ver
Thal | i um
Vanadi um
Zinc
Ant i mony
Arsenic
Beryl i um
Bor on

Cadm um a

Chrom un(VI')

Exposur e

Case

RMVE

Soi

Esti mat ed
|_Q

4 of 8

©

COLLOLLOLLOLLOLOLOLOLOOLO0LO000O000O0

I ngestion and | nhal ati on of

Ai rborne Contam nants
| ncr enent nt al

|_Q

06
01
02
00
00
00
00
00
00
00
00
00
00
01
01
03
03
00
00
14
07
07
09
00
00
00
00
01
01

00

o

COOO0O0O0O0O00D0L000000000000000000O0

01
01
00
00
00
00
00
00
00
00
00
00
00
00
00
01
01
00
00
11
05
02
01
00
00
00
00
01
00

.00

w

NwPrPrPRPPPROONNERPPRPPRPPERPERPPEPRERERERPRPRPREPPRPPEW®

|_Q
Ratio

31
61
28
03
00
00
00
31
16
00
00
17
00
00
00
79
31
58
08
97
97
37
08
00
00
10
00
32

. 56

.04

So

I ngesti on,

I nhal ati on of
Ai rborne Contam nants, and
Consunpti on of Homegr own

Produce
Esti mated |Increnental HQ

HQ HQ Ratio
0.16 0.04 1.33
0. 57 0. 22 1.61
0.30 0. 07 1.28
0.22 0.01 1.03
0. 09 0. 00 1.00
0. 09 0. 00 1.00
0.04 0.00 1.00
0.12 0. 03 1.31
0. 07 0.01 1.16
0.01 0.00 1.00
0. 00 0. 00 1.00
0. 06 0.01 1.17
0.03 0. 00 1.00
0.01 0.00 1.00
0.01 0.00 1.00
0.09 0.04 1.79
0. 06 0.01 1.31
0.30 0.18 2.58
0.16 0.08 2.08
3.31 2.48 3.97
0.74 0.55 3.97
0.41 1. 37 1.00
0. 25 0.02 1.08
0. 00 0. 00 1.00
0. 00 0.00 1.00
0. 43 0.04 1.10
0.16 0.00 1.00
0. 15 0.11 3.32
0.03 0.02 2.56
0. 00 0. 00 3.56



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contam nants, and
Soi | Ingestion and |nhal ation of Consunpti on of Homegr own
Ai rborne Contam nants Produce
Resi denti al Exposur e Esti mated |Incremnentntal HQ Estimated |Incremnental HQ
Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
cT 0.00 0.00 3.04 0.00 0.00 3.04
Fl uori de RVE 0.03 0.00 1.04 0.17 0.01 1.03
CT 0.04 0.00 1.00 0.12 0.00 1.00
Manganese RVE 0.01 0.00 1.26 0.44 0.09 1.26
CcT 0.02 0.00 1.20 0.28 0.05 1.20
Mer cury RVE 0.00 0.00 1.28 0. 27 0.06 1.28
CcT 0.00 0.00 1. 07 0.10 0.01 1. 07
N ckel RVE 0.00 0.00 1.15 0.10 0.01 1.15
ct 0.00 0.00 1. 07 0.04 0.00 1. 07
Sel eni um RVE 0.00 0.00 1.23 0.01 0.00 1.23
CT 0.00 0.00 1.15 0.01 0.00 1.15
Silver RVE 0.00 0.00 1.49 0.08 0.03 1.49
CcT 0.00 0.00 1.11 0.04 0.00 1.11
Thal I'i um RVE 0.01 0.00 1.11 0.01 0.00 1.11
CcT 0.01 0.00 1.00 0.01 0.00 1.00
Vanadi um RVE 0.02 0.00 1.00 0.05 0.00 1.00
CT 0.02 0.00 1.00 0.04 0.00 1.00
Zi nc RVE 0.00 0.00 1.66 0.19 0.08 1. 66
CT 0.00 0.00 1.52 0.12 0.04 1.52
6 Bet ween Waver Rd. Ant i mony RVE 0.10 0. 07 2.89 2.41 1.57 2.89
and the Portneuf River (o1) 0. 09 0. 06 2.73 1.02 0. 64 2.73
Arsenic RVE 0.07 0.01 1.22 0.36 0.06 1.22
CcT 0. 07 0.00 1.00 0.22 0.00 1.00
Beryl |ium RVE 0.00 0. 00 1.38 0.00 0.00 1.38
cT 0.00 0.00 1.00 0.00 0.00 1.00
Bor on RVE 0.00 0.00 1.25 0. 49 0.10 1.25
CT 0.00 0.00 1.00 0.21 0.00 1.00
Cadmi um a RVE 0.04 0.04 16. 59 0.76 0.71 16. 59
CT 0.04 0.04 10.51 0.12 0.11 10.51

Key at end of Table 5 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contam nants, and
Soi | Ingestion and |nhal ation of Consunpti on of Homegr own
Ai rborne Contami nants Pr oduce
Resi denti al Exposur e Esti mated |Incremnentntal HQ Estimated |Incremnental HQ
Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
Chrom un( V1) RVE 0.00 0.00 3.04 0.00 0.00 3.04
CcT 0.00 0.00 3.04 0.00 0. 00 3.04
Fl uori de RVE 0. 08 0. 05 2.58 0.45 0.29 2.79
(o1) 0. 08 0.03 1.80 0.23 0.10 1.83
Manganese RVE 0.02 0.01 1.83 0. 65 0.29 1.83
CT 0.02 0.01 1.40 0. 33 0. 09 1.40
Mer cury RVE 0.00 0.00 1.00 0.18 0.00 1.00
cr 0.00 0.00 1.00 0.11 0.00 1.00
N ckel RVE 0.00 0.00 1.29 0.12 0. 03 1.29
CcT 0.00 0.00 1.24 0. 07 0.01 1.24
Sel eni um RVE 0.00 0.00 1.00 0.01 0.00 1.00
(o1) 0.00 0.00 1.00 0. 00 0. 00 1.00
Silver RMVE 0.00 0.00 1.70 0.09 0.04 1.70
(o1) 0.00 0.00 1.28 0.04 0.01 1.28
Thal i um RVE 0.01 0.00 1.71 0.02 0.01 1.71
CT 0.01 0.00 1.48 0.01 0.00 1.48
Vanadi um RVE 0. 03 0.01 1.81 0.09 0.04 1.81
CT 0. 03 0.01 1.43 0. 07 0.02 1.43
Zi nc RVE 0.00 0.00 3.06 0. 36 0.24 3.06
(o1) 0.00 0.00 2.36 0.18 0.10 2.36
7 Sout hwest of Si phon Arsenic RVE 0.06 0.01 1.10 0.33 0.03 1.10
Rd. and Tahgee Canal CcT 0. 07 0.00 1.00 0.19 0.00 1.00
Transect Beryl |ium RVE 0.00 0.00 1.72 0.00 0.00 1.72
cr 0. 00 0.00 1.23 0.00 0.00 1.23
Bor on RVE 0.00 0.00 1.00 0. 30 0.00 1.00
CT 0.00 0.00 1.00 0.13 0.00 1.00
Cadmi um a RVE 0.02 0.02 8.02 0. 37 0. 32 8.02
(o1) 0.02 0.02 5.02 0. 06 0. 05 5.02

Key at end of Table 6 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contam nants, and
Soi | Ingestion and |nhal ation of Consunpti on of Homegr own
Ai rborne Contam nants Produce
Resi denti al Exposur e Esti mated |Incremnentntal HQ Estimated |Incremnental HQ

Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
Chrom un( V1) RVE 0.00 0.00 3.04 0.00 0.00 3.04
CT 0.00 0.00 3.04 0.00 0.00 3.04

Fl uori de RVE 0.04 0.01 1.18 0.19 0.03 1.19
CcT 0.04 0.00 1.00 0.11 0.00 1.00

Manganese RVE 0.01 0.01 1.57 0. 55 0.20 1.57
CT 0.02 0.01 1.52 0.35 0.12 1.52

Mer cury RVE 0.00 0.00 1.00 0.16 0.00 1.00
ct 0.00 0.00 1.00 0. 06 0.00 1.00

N ckel RVE 0.00 0.00 1.28 0.11 0.03 1.28
CT 0.00 0.00 1.09 0.07 0.01 1.09

Sel eni um RVE 0.00 0.00 1.07 0.01 0.00 1.07
CcT 0.00 0.00 1.00 0.00 0.00 1.00

Silver RVE 0.00 0.00 1.17 0. 06 0.01 1.17
CcT 0.00 0.00 1.00 0.03 0.00 1.00

Thal i um RVE 0.01 0.00 1.19 0.01 0.00 1.19
cT 0.00 0.00 1.00 0.01 0.00 1.00

Vanadi um RVE 0.02 0.00 1.14 0. 06 0.01 1.14
CT 0.02 0.00 1.00 0.04 0.00 1.00

Zinc RVE 0.00 0.00 1.90 0.22 0.11 1.90
CT 0.00 0.00 1.69 0.13 0.05 1.69

8 M chaud Creek Arsenic RVE 0.07 0.02 1.28 0.38 0.08 1.28
CcT 0.08 0.00 1.06 0.25 0.01 1.06

Beryl |ium RVE 0.00 0. 00 1.17 0.00 0.00 1.17
cT 0.00 0.00 1.16 0.00 0.00 1.16

Bor on RVE 0.00 0.00 1.61 0. 63 0.24 1.61
CT 0.00 0.00 1.55 0. 40 0.14 1.55

Cadmi um a RVE 0.02 0.02 7.19 0.33 0.28 7.19
CT 0.02 0.02 5.44 0. 06 0.05 5.44

Key at end of Table 7 of 8



Tabl e 21

HAZARD QUOTI ENTS FOR CURRENT EXPOSURE PATHWAYS | N EXI STI NG EXPOSURE AREAS

Soi |l Ingestion, Inhalation of
Ai rborne Contam nants, and
Soi | Ingestion and |nhal ation of Consunpti on of Homegr own
Ai rborne Contam nants Produce
Resi denti al Exposur e Esti mated |Incremnentntal HQ Estimated |Incremnental HQ

Area Locati on Chemi cal Case HQ HQ Ratio HQ HQ Ratio
Chrom un( V1) RVE 0.00 0.00 4. 49 0.00 0.00 4.49
CcT 0.00 0.00 4. 49 0.00 0. 00 4.49

Fl uori de RVE 0. 05 0.02 1.47 0.24 0. 08 1.49
(o1) 0. 06 0.01 1.32 0. 16 0.04 1.33

Manganese RVE 0.01 0. 00 1.41 0.50 0.14 1.41
CT 0.02 0.00 1.26 0. 29 0. 06 1.26

Mer cury RVE 0.01 0.01 7.96 1.68 1.47 7.96
CcT 0.01 0.01 5.56 0.51 0.42 5. 56

N ckel RVE 0.00 0.00 1.32 0.12 0. 03 1.32
CcT 0.00 0.00 1.27 0. 08 0. 02 1.27

Thal | i um RVE 0.02 0.01 2.22 0.02 0.01 2.22
(o1) 0. 02 0.01 2.08 0.02 0.01 2.08

Vanadi um RMVE 0. 02 0.00 1.10 0. 06 0.01 1.10
(o1) 0. 02 0.00 1.00 0.04 0.00 1.00

Zi nc RVE 0.00 0.00 2.02 0.23 0.12 2.02
cT 0.00 0.00 1.81 0.14 0. 06 1.81

a: The H® for cadm umthat include consunption of honegrown produce reflect the revised honegrown produce consunption rates described in the Addendumto Appendi x E

Key at end of Table 8 of 8
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Tabl e 22
REVI SED HAZARD QUOTI ENTS FOR CADM UM EXPOSURE THROUGH
COVBUVPTI ON OF HOVEGROMWN PRCDUCE
Resi denti al Locati on Cadmi um Percentil e Esti mat ed I ncrenent al
Area Concentration HQ HQ
in Soil
(mo/ kg)
1 Rowl ands Dairy 20.2 50t h 0. 285 0. 275
95t h 1.20 1.16
2 R o Vista and 12.7 50t h 0.179 0. 169
Chubbock Rds. 95t h 0. 754 0.711
3 Trailer Court SE of 2.1 50t h 0. 030 0. 019
Philbin Rd. and |1-86
95t h 0.125 0. 082
4 Sout hwest of Si phon 5.1 50t h 0. 072 0. 062
and Philbin Rds.
10.2 94t h 0. 606 0. 563
5 East and West of R o 1.85 50t h 0. 026 0.016
Vi sta Rd. Between
Si phon and Tyhee Rds. 2.4 95t h 0. 143 0. 100
6 Bet ween Weaver Rd. 7.6 50t h 0. 107 0. 097
and the Portneuf River
12.0 95t h 0.713 0. 670
7 Sout hwest of Si phon 2.13 50t h 0. 030 0. 020
Rd. and Taghee Canak
Tr ansect 3.6 95t h 0.214 0.171
8 M chaud Creek 3.93 50t h 0. 055 0. 045
5.2 95t h 0. 309 0. 266
Soi | EMF Study Area 0.72 50t h 0. 010 0. 000

Backgr ound 95t h 0. 043 0. 000



TABLE 23

Resi denti al
Area

8

(1) Based on informati on presented in the BRA (Table K-19)

(2) The background risk, estinmated fromAr Mnitoring Station 6 is 1.5E-6

SUMVARY CF CHEM CAL CARCI NOGENI C
HUVAN HEALTH RI SKS TO CURRENT RESI DENTS ETSI MATED | N THE

BASELI NE RI SK AMESSMENT FOR THE | NHALATI ON PATHWAY

Air

Sanpl i ng
Station

AVG- 1

AVG- 1

AVG- 4

AVS- 3

AVS- 3

AVS- 3

AVS- 3

AVB-5

2.

ICR (1)

24E- 06

. 24E- 06

. 22E-07
. 99E-07
. 99E-07
. 99E-07
. 99E-07

. 1E-06

Ri sk Ratio (2)

2.5

Constituents Driving R sk
Arsenic, cadm um chrom um
(V)

Arsenic, cadm um chrom um
(V)

Arsenic
Arsenic, cadm um
Arsenic, cadm um
Arsenic, cadm um
Arsenic, cadm um

Cadm um



Tabl e 24

Surmmary of Radi ol ogi cal Carci nogenic

Human Health Risks to Current Residents Estimated in the
Basel i ne Ri sk Assessnent for the I|nhal ation Pat hway

Resi denti al Ar
Area Sanpl i ng I CR Ri sk Ratio (1)
Station
1 ANG- 1 3.8E-6 1.1
2 AVG- 1 3.8E-6 1.1
3 AVB- 4 2.8E-6 1.1
4 ANG- 3 1.0E-5 1.35
5 ANG- 3 1.0E-5 1.25
6 ANG- 3 1.0E-5 1.35
7 ANG- 3 1.0E-5 1.35
8 ANVG- 5 1.0E-5 1.35

Constituents Driving R sk

Po- 210

Po- 210
Po- 210, Pb- 210
Po- 210, Pb- 210
Po- 210, Pb- 210
Po- 210, Pb- 210
Po- 210, Pb- 210
Po- 210, Pb- 210

(1) The background risk, estinmated fromAr Mnitoring Station 6 is 2.8E5
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SUMVARY OF POTENTI AL CHEM CAL CANCER RI SKS FOR WORKERS AT THE FMC FACILITY a

Recept or

FMC Slag Pile
Wr ker s

FMC Pond
Wor ker s

FMC Mai nt enance
Wr ker s

FMC Contract
Wor ker s

Scenari o
I ngestion of Soil
I nhal ati on of Airborne
Cont am nant s
Total Receptor
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

Total Receptor
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

Total Receptor
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

Total Receptor

Esti mat ed
Cancer Risk

1. 02e-05

6. 59e- 06

1.67e-05

7.22e-06

4. 06e- 06

1.13e-05

6. 48e- 06

1. 98e-06

8. 46e- 06

2. 16e- 06

6. 59e- 07

2. 82e-06

Backgr ound
Cancer Risk

1. 84e-06

6. 07e-07

2. 44e-06
1. 23e-06

3. 74e-07

1. 60e- 06
1. 10e- 06

1. 82e-07

1. 28e-06
3. 67e-07

6.07e-08

4.28e-07

| ncrenent al
Cancer Ri sk

8. 32e-06

5. 98e-06

1. 43e-05

5. 99e- 06

3. 69e-06

9. 68e- 06

5. 38e- 06

1. 79e- 06

7.18e-06

1. 79e- 06

5. 98e- 07

2. 39e-06

EP/ Bkgd
Ratio b

5. 53

10. 85

10. 85

10. 85

10. 85

% by

Pat hway

58.

41.

100.

61.

38.

100.

75.

25.

100.

75.

25.

100.

19

81

00

91

09

00

00

00

00

00

00

00

COPCs Driving

As,

Be,
Be,

Cd,

Be,
Be,

Cd,

Be,

Ri sk

Be

a(v),

Cd, Be
As

a(v),

Cd, As
As

o (v),

As, Cd

As

As

As
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SUMVARY OF POTENTI AL CHEM CAL CANCER RI SKS FOR WORKERS AT THE FMC FACI LITY a

Esti nat ed Backgr ound
Recept or Scenari o Cancer Risk Cancer Risk
Future Site Worker I ngestion of Soil 1. 08e-05 1. 84e-06
I ngesti on of G oundwat er 6. 83e-04 8. 26e- 05
I nhal ati on of Airborne 6. 59e- 06 6. 07e- 07
Cont am nant s
Total Receptor 7.0l e-04 8. 05e- 05

a See Table K-5 in Appendix K for a conplete summary of results.

b Exposure point concentration to background concentration ratio

I ncrenent al
Cancer Ri sk

8. 97e-06

6. 01le-04

5. 98e- 06

6. 16e- 04

EP/ Bkgd
Ratio b

5. 88
8. 27

10. 85

8.24

% by
Pat hway

1. 46
97. 57

0. 97

100. 00

COPCs Driving

R sk
Be, As
As

ad, a(vl),

As
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SUMVARY COF POTENTI AL CHEM CAL CANCER RI SKS FOR WORKERS AT THE SI MPLOT FACILITY a

Esti mat ed Backgr ound I ncr enent al EP/ Bkgd % by
Recept or Scenari o Cancer Ri sk Cancer Risk Cancer Risk Rati o Scenario

Si nmpl ot Gypstack Worker I ngestion of Soil or 1. 36e-06 1. 84e-06 0 0.74 0

Sol i ds

I nhal ati on of Airborne 6. 59e- 06 6. 07e- 07 5. 98e- 06 10. 85 100. 00

Cont ani nant s

Total Receptor 7.94e-06 2. 44e-06 6. 64e- 06 3.25 100. 00
Si npl ot Mai nt enance \Wor ker I ngestion of Soil or 4. 14e- 06 1. 10e- 06 3. 04e-06 3.76 62. 88

Sol i ds

I nhal ati on of Airborne 1. 98e- 06 1. 82e-07 1. 79e- 06 10. 85 37.12

Cont ani nant s

Total Receptor 6. 12e- 06 1. 28e- 06 4.83e-06 4.76 100. 00
Future Site Worker I ngestion of Soil or 6. 90e- 06 1. 84e-06 5. 06e- 06 3.76 0.30

Sol i ds

I ngestion of 1.77e-03 8. 26e- 05 1. 69e-03 21.42 99. 35

G oundwat er

I nhal ati on of Airborne 6. 59e- 06 6. 07e-07 5. 98e- 06 10. 85 0.35

Cont ani nant s

Total Receptor 1. 78e- 03 8. 50e- 05 1. 70e- 03 20. 96 100. 00

a See Table K-8 in Appendix K for a conplete summary of results
b Exposure point concentration to background concentration ratio

COPCs Driving

Cd,

Ri sk

a(v),

cd, a(v),

Be,

Cd,

Be,

Be,

As

a(v),

As, Cd

G (v),

As

As, Be

As

As



Tabl e 27
SUWVARY OF POTENTI AL RADI OLOG CAL CANCER RI SKS FOR WORKERS AT THE FMC FACILITY a

Recept or
FMC Slag Pile Wrkers

FMC Slag Pile Wrkers

FMC Slag Pile Wrkers

FMC Slag Pile Wrkers
FMC Pond Wor kers

FMC Pond Wrkers

FMC Pond Wbrkers

FMC Pond Workers

FMC Mai nt enance
Wr ker s

FMC Mai nt enance
Wor ker s

FMC Mai nt enance

Wor ker s

FMC Mai nt enance

Wr ker s

FMC Contract Wrkers
FMC Contract Wrkers

Key at end of table.

Scenari o
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

External Gamma Radi ation
Exposure

Recept or Tot al
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

External Gamma Radi ation
Exposur e

Recept or Tot al

I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

External Gamma Radi ati on
Exposur e

Recept or Tot al

I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

Esti mat ed

Cancer

1.

3.

w

Ri sk

99e- 05

00e- 05

. 05e-03

. 10e- 03

. 10e- 05

. 85e-05

. 97e-04

.27e-04

. 89e- 06

. 99e- 06

. 03e-04

. 22e-04

. 30e- 06
. 00e- 06

Backgr ound
Cancer Ri sk

1.

9.

w

99e- 06

60e- 06

.44e-04

. b6e- 04

. 30e- 06

. 92e- 06

.92e-04

. 99e- 04

.17e-06

. 88e-06

.3le-04

. 35e-04

. 90e- 07
. 60e- 07

| ncrenent al
Cancer Ri sk

1.

2.

N

79e- 05

04e-05

.09%e-04

.47e-04

. 70e- 06

. 26e- 05

. 05e-04

.27e-04

. 72e-06

.11le-06

. 72e-04

.87e-04

.91e-06
. 04e- 06

EP/ Bkg d
Rati o

9.

3.

oo

99

12

.07

.32

.44

.12

. 63

.10

.44

.12

. 63

.12

.44
.12

% by
Scenari o

2.

2.

95.

100.

96.

100.

94.

100.

w

11

40

49

00

.55

.00

45

00

.04

.13

83

00

.04
.13

COPCs Driving
Ri sk

Pb- 210, Ra-22

Po- 210

Ext Rad

Ext Rad
Pb-210, Ra-226

Po- 210

Ext Rad

Ext Rad

Pb-210, Ra-226

Po- 210

Ext Rad
Ext Rad

Pb- 210, Ra-226
Po- 210
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Driving
Recept or

FMC Contract Wrkers

FMC Contract Wrkers

Future Site Wrker

Future Site Worker

Future Site Wrker

Future Site Wrker

Future Site Wrker

Future Site Wrker

Scenari o
Ext ernal Ganmma Radi ation
Exposure
Recept or Tot al
I ngesti on of G oundwat er
I ngestion of Soil

I nhal ati on of Airborne
Cont am nant s

I nhal ati on of Airborne
Cont am nant s

External Gamma Radi ati on
Exposur e

Recept or Tot al

a See Table K-6 in Appendix K for a conplete summary of results.
b Exposure point concentration to background concentration ratio.

Key:

COPCs = Contani nants of potenti al

Esti nat ed

Cancer Risk

1. 34e-04

1.4l e-04

2. 35e-05

1. 65e-05

5.17e-03

3. 00e- 05

1.4l e-03

6. 65e- 03

Backgr

Cancer

SUMMVARY OF POTENTI AL RADI OLOG CAL CANCER RI SKS FOR WORKERS AT THE FMC FACILITY a

ound

R sk

. 37e-05

.5l e-05

. 87e-06

. 95e- 06

. 15e- 04

. 60e- 06

. 60e- 04

. 09e-03

I ncr enent al

Cancer Risk

9. 06e- 05

9. 55e-05

1. 56e- 05

1. 45e- 05

4. 55e-03

2. 04e-05

9. 53e-04

5. 56e- 03

EP/ Bkgd

Ratio b

4.63

14.91

% by

Scenari o

94. 83

100. 00
0.28
0. 26

81. 93

0. 37

17.16

100. 00

CCOPCs

R sk

Ext Rad

Ext Rad
Pb- 210, Ra-226
Pb-210, Ra-226

Rn- 222

Po- 210

Ext Rad

Rn- 222, Ext Rad
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Si mpl ot
Si npl ot
Si npl ot
Si mpl ot

Si mpl ot
Wor ker

Si npl ot
Wor ker

Si mpl ot
Wor ker

Si mpl ot
Wor ker

Future
Future
Future
Future

Future

Future

Recept or

Gypst ack Wor ker
Gypst ack Worker
Gypst ack Wor ker
Gypstack Worker

Mai nt enance

Mai nt enance

Mai nt enance

Mai nt enance
Site Wrker
Site Wrker
Site Wrker
Site Wrker
Site Wrker

Site Wrker

Table 5-9 (Cont.)
a See Table K-9 in Appendix K for a conplete summary of results.
b Exposure point concentration to background concentration ratio.

Key:

COPCs - Contaminants of potenti al

Scenari o
I ngestion of Soil
I nhal ati on of Airborne Contaninants
Ext ernal Ganma Radi ati on Exposure
Recept or Tot al

I ngestion of Soil

I nhal ati on of Airborne Contam nants

Ext ernal Ganma Radi ati on Exposure
Recept or Tot al

I ngestion of Soil

I nhal ati on of Airborne Contam nants
I ngestion of G oundwater

I nhal ati on of Airborne Contani nants
Ext ernal Gamma Radi ati on Exposure

Recept or Tot al

Esti
Cance

9

mat ed
r R sk

. 25e- 06

. 00e- 05

.49e-04

. 88e-04

. 82e-06

. 99e- 06

. 68e-04

. 85e-04

.47e-05

. 63e-03

. 63e-04

. 00e- 05

. 39e- 04

. 77e-03

SUMVARY OF POTENTI AL RADI OLOG CAL CANCER RI SKS FOR WORKERS AT THE SI MPLOT FACILITY a

Backgr ound
Cancer Ri sk

1.

9.

2.

95e- 06

60e- 06

44e- 04

. 55e-04

.17e-06

. 88e- 06

.3le-04

. 35e-04

. 95e- 06

. 15e- 04

. 82e-06

. 60e- 06

. 60e- 04

. 09e- 03

| ncrenent al

Cancer

7.

2.

Ri sk

30e- 06

04e-05

. 05e- 04

. 33e-04

. 65e- 06

.11e-06

. 36e-04

. 50e-04

. 27e-05

.0le-03

.57e-04

. 04e-05

. 79e-04

. 68e-03

EP/ Bkg
Rati o

4.

3.

d

74

12

. 63

.09

.53

.12

. 82

11

.53

.52

.95

.12

. 82

. 28

% by

Scenari o

1.

3.

94.

100.

90.

100.

85.

10.

100.

37

82

81

00

.09

.07

84

00

.27

72

.35

.44

23

00

COPCs
Driving R sk

Pb- 210, Ra-226
Po- 210
Ext Rad
Ext Rad

Pb- 210, Ra-226

Po- 210

Ext Rad

Ext Rad

Pb- 210, Ra-226
Rn- 222

Pb-210

Po- 210

Ext Rad

Rn- 222
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a See Table K-4 in Appendix K for a conplete summary of results.
b Exposure point concentration to background concentration ratio.

SUMVARY OF POTENTI AL NONCARCI NOGENI C EFFECTS FOR WORKERS AT THE FMC
FACI LITY - CHEM CALS W TH NMAXI MUM OVERALL HAZARD QUOTI ENTS EXCEEDI NG

Recept or
Future Site Wrker

Future Site Worker

1a

Chemi cal
Arseni c

Manganese

G oundwat er

G oundwat er

Esti mat ed
Hazar d
Quoti ent

3.49

4.64

Backgr ound
Hazard
Quoti ent
0. 39

0.01

I ncr enent al
Hazar d
Quoti ent
3.10

4.63

EP/ Bkgd
Ratio

9.02

608. 19
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SUMVARY OF POTENTI AL NONCARCI NOGENI C EFFECTS FOR WORKERS AT THE SI MPLOT FACILITY -

CHEM CALS W TH MAXI MUM OVERALL HAZARD QUOTI ENTS EXCEEDI NG 1 a

Recept or

Future Site Wrker
Future Site Wrker
Future Site Wrker
Future Site Wrker

a See Table K-7 in Appendix K for a conplete summary of results.
b Exposure point concentration to background concentration ratio.

Chemi cal

Arseni c

Fl uori de

Manganese
Vanadi um

Scenari o

G oundwat er
G oundwat er
G oundwat er
G oundwat er

1

I ngestion
I ngestion
I ngesti on
I ngesti on

Esti mat ed

Hazard
Quot i ent

8.95
14.51
1.32
1.28

Backgr ound

Hazar d
Quoti ent

0. 3865
0. 0697
0. 0076
0. 0048

I ncr enent al
Hazard Quoti ent

8. 57
14. 44
1.31
1.27

EP/ Bkgd
Ratio b

23.
208.
172.
264.

16
34
54
97



TABLE 31

Measured Air Concentrations of PM 10 and TSP

Site 1 2 3 4 5 6 7
Maximu  79.5 150.7 67.4 72.7 90. 8 105.6 118.
m

PM 10 Average 30.2 56.5 21.3 23.0 18.5 19.8 20.
Mnimum 4.1 6.6 1.5 2.1 0.2 0.2 0.

Maximu  218.7 442.6 261.1 161.3 167. 8 293.0 176.

m
TSP Average 60.3 137.1 50.5 46. 2 33.0 32.0 26.
M nimum 15.0 27.5 5.5 5.5 1.5 2.3 0.

Concentrations in Ig/m3

<I MG SRC 98034Z4A>
<I MG SRC 9803474B>
<I MG SRC 9803474C
<I MG SRC 98034z74D>

<| M5 SRC 98034Z4E>
<| M5 SRC 98034Z4F>



TABLE 37

EMF SI TE ECOLOA CAL R SK BASED AND MAXI MUM
CONCENTRATI ON OF CONTAM NANTS OF CONCERN AT

SPRI NGS5
Subst ance of Units Maxi mum Det ect ed EPA Fr eshwat er
Concern Concentration Chronic Oriteria a
Mercury (total) ny/ | . 0004 . 000012
Sel enium (total) ny/ | .01 . 005
Silver ny/ | . 004 . 00012
Vanadi um ny/ | .09 .033 b

Key:

a From U. S. EPA 1986, 1994. Hardness dependent water quality criteria calculated on a water

har dness of 240. RBCs for groundwater based on drinking water and watering honegrown produce.

val ue based on cancer risk of 10 -6 or HQ=1.

b Derived Freshwater Chronic Criteria - See R sk Assessnent

RBC



APPENDI X B
RESPONSI VENESS SUMVARY

RECORD OF DECI SI ON

FOR

FI NAL REMEDI AL ACTI ON

EASTERN M CHAUD FLATS SUPERFUND SI TE
POCATELLO, | DAHO

Eastern M chaud Flats, Superfund Site: Response to Public Comments
U S. Environnmental Protection Agency (EPA) response to comments received during the 75-day
public coment period (April 21, 1997 to July 10, 1997) on the Proposed Plan for renedi ati on of

the site.
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4. Attachnents
Shoshone Bannock Tri bes Comments on EPA Proposed Pl an/ ROD
Qualitative Assessnent of the Effect of Recent Air Mnitoring Results on the
findings of the Human Heal th Ri sk Assessnent

1. Overview

The purpose of this responsiveness summary is to summarize and respond to public comments
submitted on the Proposed Plan for the cleanup of the Eastern Mchaud Flats Superfund Site. The
public comment period was held fromApril 21, 1997 to July 10, 1997. This responsiveness summary
neets the requirenents of Section 117 of the Conprehensive Environnental Response, Conpensati on,
and Liability Act of 1980 (CERCLA) as anended by the Superfund Anendnents and Reaut horization
Act of 1986 (SARA).

In the Proposed Plan, issued April 21, 1997, the EPA described alternatives to address

contami nants in soil and groundwater at the EMF site. These alternatives were based on
information collected during a Renedial Investigation and Feasibility Study (R /FS). The purpose
of an RI/FS is to conduct a thorough study of the site and to assess potential alternatives for
the cleanup of the site. The RI/FS and Proposed Plan were publicly available at the Idaho State
Uni versity Library, and copies of a fact sheet were nailed to a list of interested |ocal
citizens devel oped as part of the EMF Community Rel ations Pl an.

EPA held two public neetings on May 13 and May 14, 1997 to present the results of the RI/FS and
outline EPA s proposed cleanup plan. The neetings were held in the Pocatello Cty Council
Chanbers, and the Tribal Council Chanbers on the Fort Hall Indian Reservation. Approximtely 75
peopl e attended these neetings, including representatives of FMC and Sinpl ot. Questions asked
and answered at the public neetings are recorded in the neeting transcripts which are avail able
in the Adnministrative Record for the site at the EPA Records Center.



A nunber of oral comments were received during the public neetings, and ei ght comment letters
were received during the comment period. Menbers of the comunity were primarily concerned about
t he absence of any specific actions on air emssions fromthe FMC and Si npl ot plants.

2. Background on Conmunity I nvol venent

EPA devel oped a Community Relations Plan (CRP) for the Eastern Mchaud Flats site in 1991. The
CRP was designed to pronote public awareness of activities and investigations at the site and to
pronote invol venent in the decision-naking process. The CRP summari zes the initial concerns of
local citizens, interest groups, industries, and |ocal government representatives.

EPA nui | ed several fact sheets during the course of the RI/FS and communi cated with the | ocal
nmedia in an effort to keep the public inforned about the progress of the work at the site. The
following is a sumary of the najor activities:

Fact sheet: Public Coment Period Extension

Public Hearings conducted in Pocatello and Fort Hall, Idaho
EM- Proposed Pl an Fact Sheet

I daho State Journal Article on Proposed Pl an

I daho State Journal Article on R sk Assessnent Findings

I daho State Journal Article on Air Monitoring Findings

June 6, 1997

May 13 & 14, 1997
April 21, 1997
March 5, 1997
Sept 10, 1995
August 16, 1995

Cct ober 28, 1993
Sept enber 29, 1993
March 9, 1993
April 15, 1992
Decenber 23, 1991
Decenber 20, 1991
Sept enber 1991

Fact Sheet on Pond O osure at FMC

Fact Sheet on first round of sanpling results

Renedi al I nvestigation Update

Renedi al | nvestigation Update/ G ound Water Monitoring Program
Current Site Activities/Description of Cormunity Concerns
Community Rel ations Pl an

Introduction to Superfund Process Fact Sheet

January 23, 1991 Congressi onal Update: Special Notice Letters Sent to Potentially

Responsi bl e Parties

The RI/FS was released to the public with the proposed plan in April 1997. A fact sheet

descri bing the Proposed Plan and cl eanup alternatives was sent to individuals on the EPA EMF
mail list. Al of the docunents nentioned above, as well as previous reports fromearlier
investigations, were nade available to the public in the Adm nistrative Record | ocated at the
| ocations |isted bel ow

I daho State University Library
Gover nment Docurents Depart ment
9th and Terry

Pocatel | o, |daho 83209

U S. Environnental Protection Agency

Regi on 10

Park Pl ace Buil ding

1200 Sixth Avenue, 7th Floor Records Center
Seattle, Washi ngton 98101

EPA published a notice of the availability of these docunents on April 21, 1997 in the I|daho
State Journal and the Shoshone-Bannock News. EPA nmet with representatives of the Shoshone
Bannock Tri bes Business Council on January 14, 1997, and the |daho Departnment of Environnental
Quality on January 13, 1997, to discuss EPA's Draft Proposed Plan for cleanup and to answer
questions. Between February and May 1997 various articles appeared in the Idaho State Journal
regardi ng the proposed clean up. The public comrent period on the Proposed Plan was held from



April 21, 1997 to July 10, 1997. EPA held public neetings May 13-14, 1997 in Pocatello and the
Fort Hall Reservation. At these neetings, representatives of EPA, FMC, and Sinplot gave
presentations on the findings of the Rl and risk assessnent and proposed plan, and then answered
questions about the proposed cl eanup and renedi al alternatives under considerabon. This

Responsi veness Summary, which is Appendi x B of the ROD, contains EPA's responses to the witten
and oral conmments that were received during the comrent period.

3. Summary of Comments Received and Agency Responses
Part | - Summary of Conmmunity Concerns

General Comment: The greatest nunber of comments related to concerns about air quality in the
vicinity of the plants. In general, nost individuals believe that ongoing air em ssions
represent the greatest threat to public health, and that these em ssions should be controlled
t hrough the EPA Superfund Record of Decision (ROD).

Response: EPA shares the comunity concerns regardi ng the ongoing air emssions fromthe FMC

pl ant, nost especially the em ssions of particulate natter, (called PM 10 based on the size of
particles). Because these em ssions continue to periodically exceed National health-based
standards, EPA is addressing these concerns under the Cean Air Act (CAA). The follow ng
provides a detail ed explanation of what EPA is doing to address these concerns and why Superfund
is not the legal tool to achieve the necessary particul ate em ssion controls.

What EP is doing to address concerns with air quality in Pocatello

Control of the air emssions fromthe FMC Pocatello plant is a top priority for EPA In
recognition of this priority the EPA Regional Adm nistrator has designated a senior nanager, Jim
McCorm ck, to serve as a single point of contact for coordinating technical, legal, and policy

i ssues anong the EPA regul atory prograns, FMC, and the Shoshone Bannock Tribes. EPA is also
wor ki ng to produce a CAA Federal Inplenetation Plan (FIP), as explained in the next paragraph,
to address this problemin the manner dictated by | aw

EPA created National Anbient Air Quality Standards (NAAQS) as authorized under Section 109 of
the dean Air Act (CAA), for the air pollutants, including PM10, listed in Section 107 of the
CAA. The NAAQs are based on the latest scientific health infornation and are designed to protect
public health for both cancer and noncancer risks with an anple nargin of safety. Section 107
mandates that States have the prinmary responsibility for PM 10 em ssions and nust discharge that
responsi bility by specifying through State Inplenentation Plans (SIP) how NAAQS will be attained
and nmi ntai ned. Portions of Power and Bannock Counties, including certain portions within the
Fort Hall Indian Reservation, violate the NAAQS for PM 10. Consequently, this area is

desi gnated as a nonattainnent area. FMCis a PM 10 source within this nonattai nment area, but is
not subject to Idaho's SIP because FMC i s on Shoshone Bannock tribal |and. The Tri bes have not
yet undertaken devel opment of a Tribal Inplenentation Plan (TIP), therefore it is EPAl's
responsibility to develop a FIP for that portion of the PM 10 nonattai nnent area within the Fort
Hal | Reservati on.

EPA's Air Program anticipates publishing a notice of proposed rul emaki ng during 1998. Public
neeti ngs and workshops will be schedul ed to discuss the contents of the FIP control strategy.

At the tine of proposal, the public will be provided a 60-day review and comment period. Final
rules for the FIP will occur after EPA has responded to the public comrents. EPA fully
anticipates that control requirenents for FMCin the FIP will help the area to attain the NAAGS.
Wile full inplementation of all control technologies at the FMC Pl ant may take up to four years
after final rules are set, EPA expects to see emnission reductions and inprovenents in air
quality within six nmonths of finalizing the rule.



In addition to controls for PM10 and criteria air pollutants, FMC has been identified as a
source of certain hazardous air pollutants (HAPs) listed in Section 112 of the Qean Air Act and
wi Il be subject to Maxi mum Achi evabl e Control Technol ogy (MACT) rules no |later than Novenber 15
2000. Unlike criteria air pollutants |ike PM10; Section 112 HAP rules are effective i nmediately
upon the promul gation of an EPA rule linking specific HAPs to specific types of facilities.
These rules are therefore not subject to control plans by a state, tribe or the federa
governnent. A specific rulemaking linking type of facility with specific HAPs is required
because Congress listed 188 different HAPs in Section 112. As witten, Section 112 requires EPA
to exam ne industrial processes and require conpliance with those HAPs the facility actually
generates based on its function

Limts on Superfund as a tool to regulate FMC s Ongoi ng Qperati ons

The Superfund programis unique in that it provides for the cleanup of past hazardous waste

rel eases and of hazardous waste requiring energency response. Congressional enactnent of the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA) was the solution
to the gap in Federal environmental authority and it is intended to augnent other Federal and
State authorities. If a facility is subject to state or federal rules for an ongoing rel ease
then the Superfund programw || defer control of that release to the appropriate authority.

Background on Superfund anal ysis of air em ssions and risks

Once an area is identified as a Superfund site an investigation called the renedial
investigation feasibility study (RI/FS) is conducted to characterize the nature and extent of
site risks, develop and eval uate cl eanup options, and gather other infornmati on necessary to
select a renedy that is appropriate for a site. A baseline risk assessnent is perfornmed as part
of the RI/FS to evaluate the potential threats to human health and the environment in the
absence of any renedial action. EPA uses the results of the RI/FS and baseline risk assessnent
to nake a series of site-specific risk managenment decisions in the Superfund renedy sel ection
process.

At the Eastern Mchaud Flats site during the scoping and conduct of the RI/FS it was apparent
that air em ssions (both current and the inpacts of historical em ssions) should be an inportant
part of the site investigation. However, this investigation was conplicated by the fact that
past rel eases (on which Superfund is focussed) and ongoing em ssions (the responsibility of
other federal and state regulatory prograns) associated with two operating facilities (FMC and
Sinplot) both contribute to overall site contam nation and risk. Therefore, the initial goals of
the RI/FS, with respect to the air pathway, were designed to answer the foll owi ng questions:

1 Are there any significant human health or ecol ogical risks associated with air
em ssions fromsources that potentially could be subject to Superfund cl eanup?

What areas at the site have been affected by historical deposition of airborne
cont am nant s?

What are the sources of all current em ssions at the plants?

Whi ch sources of air emssions are potentially subject to a cleanup under Superfund?
(Typically fugitive dusts from sources such as waste piles and abandoned or cl osed
areas of the site would be subject to a cl eanup under Superfund.)

Whi ch sources of current air em ssions are subject to control under the authority of
the dean Air Act? (Ongoing em ssions fromstacks, buildings, and general operating
areas are subject to control under the ean Air Act.)



In order to help answer these questions the follow ng activities were conducted during the R

1. Devel opnent of an air nodeling programto evaluate off-plant transport of plant-derived
contami nants with the goal of determ ning areas where deposition and inpacts (both historical
and current) on the soil and vegetation were likely to be the greatest.

2. Inplenentation of a soil sanpling programto provide information on deposition pattens and
the nature and extent of contami nants in soils surrounding the site.

3. Inplenmentation of an air nmonitoring programwith the followi ng goals: a) assess anbient air
concentration data fromboth plant and nonpl ant sources near the site, b) provide data to
determ ne the accuracy of the air nodel, c) estimate risks associated with exposure to air
contam nants fromall sources. This programincluded collection of chemcal specific data (i.e.
the chem cals associated with the particles and gases such as arsenic, cadmum and fluoride) as
well as information on the particle sizes.

As part of the air nonitoring programanbient air quality sanples were collected at seven sites
(see figure 22 of the ROD), between Cctober 2, 1993 and Cctober 31, 1994. Sites 1, 2, and 7
were located within or near the boundaries of the FMC and Sinplot plants. Sites 3, 4, and 5 were
referred to as "comunity sites" inthe Rl and were |located farther fromthe plant boundaries
Site 6, identified as the background | ocation, was | ocated approximately 12 mles (20 km

west -sout hwest of the facilities in the prevailing upwind direction. In addition to air quality
noni toring, neteorol ogical observations were also collected at Site 1 near the Sinplot Plant, at
Site 7 in the elevated terrain southeast of the Sinplot Plant, and at the Pocatello Airport.

4. Devel opment of an enissions inventory to help identify all sources of airborne contam nants
fromthe site (i.e., stack em ssions, fugitive dusts fromroads, ore piles, ponds etc.).

Oiginally EPA had intended to use the air nodeling information to estinate exposures fromthose
sources potentially subject to Superfund cleanup. However, the Conpanies relied heavily on
generic source characterization data in their nodel, rather than site specific data, and
ultimately there was not good agreenent between the nodeling and nonitoring results. Wth the
potential unreliability of the air nodel results EPA chose to use the air nonitoring data in the
basel i ne ri sk assessnent to estimate exposures to site contam nants. The downside of this
approach is that the estinmated risks included exposure to all airborne contam nants, including
those fromsources potentially subject to control under the ean Air Act. It was not possible
to separate out only those sources of emi ssions that could be potentially subject to Superfund
cl eanup. However, it was possible to draw the followi ng conclusions fromthe air nonitoring data
that were useful in developing a cleanup plan for the site:

1 H storical deposition of airborne contam nants has occurred in the plant and
of f-pl ant areas.
The level s of contam nation do not warrant a soil cleanup but do call for
institutional controls
to prevent exposure to radionuclides and cadm um already present in soil. Since

contaminants will remain in place under this renedy a five-year reviewwll be
required in order to deternmine if the renmedy remains effective and is protective of
human heal th and the environnent.

The cal cul ated inhalation risks fromall air sources were highest at station 2. Based on a
conservative residential scenario the excess cancer risks fromall sources were less than a 1 in
10,000 at this location. The risks associated with air em ssions fromthose areas potentially



subj ect to a Superfund cl eanup woul d be sone portion of this total air risk. As a general policy
in order to operate a consistent Superfund program EPA generally uses the result of the
basel i ne risk assessnent to establish the basis for taking a renedial action. For sites where
the cunmul ative site risk to an individual based on reasonabl e nmaxi mum exposure to historica

rel eases for both current and future land use is less than 1 in 10, 000, a cleanup is generally
not warranted. Wiile there is uncertainty associated with the air data and risk cal cul ati ons,
EPA does not believe additional information would substantially affect the risks associated with
the sources which are potentially subject to Superfund action

General Comment: A nunber of comments were received on the groundwater extraction alternative at
the FMC plant. Mst individuals stated that this action was not necessary given the already |ow
|l evel s of contanmination at the northern edge of the conpany owned properties. Qher individuals
expressed concerns about extraction of water and then di scharge, possibly wi thout treatnent,
directly into the Portneuf River.

Response: EPA has consi dered these comments and reeval uated the groundwater nonitoring data and
sel ected a "contingent" groundwater extraction systemfor the FMC Plant. |nplenentation of the
groundwat er extraction and treatment systemwill be required if groundwater contam nants exceed
ri sk-based val ues at a specified point(s) of conpliance

Part Il - In-Depth Response to Specific Conmments

1. Comment: Wiy aren't actions being proposed under Superfund to address the community concerns
about air quality near the site?

Response: As stated above, Superfund is not the legislative tool to address the ongoi ng

em ssions froman operating facility. In addition, the Remedial Investigation evaluated air data
in a baseline hunan health risk assessnent. This assessnent utilized conservative (i.e.
protective), yet reasonabl e exposure assunption and scenarios to predict the |ikelihood of human
health and environnental inpacts related to the air pathway. The hi ghest estinated i ncrenenta
carcinogenic risks 1 to nearby residents fromall air contam nants was at station 2 (adjacent to
FMC fence line) 2. Estimated risks at this location ranged from1.5 in 100,000 to 6.0 in
100,000 fromall air sources. Risks associated with sources potentially subject to a Superfund
cl eanup are expected to be a portion of these total risks. Under Superfund | aw action to reduce
carcinogenic risk is generally warranted when risks exceed 1 in 10,000. Therefore, since the
estimated site risks are less than 1 in 10,000 and because the Superfund-regul ated source
contribution to the risks is expected to be less than the risk fromall sources, EPA is not
proposi ng any specific actions under Superfund to reduce ongoing air em ssions fromthose areas
subj ect to Superfund. However, ongoing air emssions fromoperating facilities are subject to
regul ation under the ean Air Act. EPA's air programis currently drafting regulatory linmts
for particulate emssions fromthe FMC facility because of its location on tribal land. Sinplot,
located on state land, is permtted for its air emssions by the State of |daho

2. Comment: Recent air nonitoring results indicate that em ssion levels near the plants are

hi gher than that neasured during the Superfund investigations. Wat could be sone of the reasons
for these differences and if these results were used in the risk assessnent would it change the
overal I findings?

Response: During the Superfund R information on airborne chem cals and gases was coll ected
during 1993-94 and then used in the risk assessment. Risks were cal cul ated based on the actua
concentration of chem cal and radionuclides neasured in airborne particulate matter snaller than
10 microns in size (PM10). Subsequent air nonitoring studies conducted by EPA's air program and
t he Shoshone Bannock Tribes since 1996 provide information on the total nass of airborne PM 10
but not the chenical or radiological conposition of these particles. For this reason it is not



possible to calculate quantitative risk estinated directly fromthis recent data in the sane way
the original risk estinates were obtai ned. However, the potential risks associated with the

hi gher levels of particulate natter can be approxi mated by scaling the risk estinmtes using the

total PM 10 concentrations neasured during the two periods if the conposition of the particles

during those periods is assunmed to be the sane (see attached qualitative assessnent).

The results of this conparison show that the average PM 10 concentration neasured at Station 2
from Cct ober 1993 through Septenber 1994 was 55.75 1g/M 3, while that nmeasured at the Primary
EPA station from Cctober 1996 through May 1997 was 77.5 Ig/M 3, approxi mately a 39% i ncrease.

If the 1996-97 risks fromairborne particulate natter are approxi nated, as di scussed above, by
sinply scaling the 1993-94 risk estimates using the average PM 10, concentrati ons neasured
during these periods, the estimated 1996-97 risks at the Primary EPA nonitoring station would be
39% hi gher than the 1993-94 risks at Station 2. In order to estinate the approxi nate 1996-97
risks for these groups, the 1993-94 "Estimated Cancer Risks" should be nmultiplied by 1.39. A
brief review of the 1993-94 risk estinate indicates that all of the estinates for site workers
and hypothetical future residents fell in a range generally considered acceptabl e by EPA s

Super fund program and that none of the increnental (i.e., site related) risk estinmates would
increase to values that would generally indicate a need for renedial nmeasures as a result of the
hi gher airborne particul ate concentrations observed during the 1996-97 air nonitoring program
This finding relates only to risks fromspecific airborne chem cal and radi ol ogi ca

contami nants, not to the total PM 10 | evel s neasured, which exceeded applicabl e standards on a
nunber of occasions.

1 Wth the exception of fluoride no non-carcinogenic risks were found to be associated with air
em ssi ons.

2 This location is owed by FMC and deed restrictions will be placed on the property to
prohibit0 any future residential use.

There are a nunber of possible reasons why the 1993-94 data differs fromthe 1996-97 data. Sone
of these factors include the follow ng

1. The location of Station 2 in 1993-94 and EPA's Prinmary nonitoring station in 1996-97 were
cl ose to one another but were not exactly the same. As the differences between the results
obtained at the Primary EPA station and the Sho-Ban station illustrate, snall differences in

nonitoring locations, especially when they are close to an array of point and small area sources
like at the EMF site, can lead to noticeable differences in the observations obtained

2. A fourth furnace was operating at the FMC facility during nost of the 1996-97 nonitoring
period that was not operating for nuch of the 1993-94 period. This could result not only in an
increase in the total emissions during the latter period, but also in em ssions conmng from
different point sources (i.e., the furnace flare and pressure relief valve for the fourth
furnace) that were not active during nuch of the 1993-94 nonitoring period. The difference in
the locations of these, additional sources relative to the nonitoring |ocations could have
contributed to the differences in the results obtained

3. Two different air sanplers, manufactured by different firns, are approved by EPA for use
in measuring airborne particulate matter concentrati ons. Results obtai ned using either sanpler
are consi dered acceptabl e and equi val ent by EPA for regul atory purposes, however nost air
nonitoring practitioners recogni ze that the Anderson Sanpler typically gives results slightly
hi gher than those given by the Weddi ng Sanpl er. Weddi ng Sanpl ers were used in the 1993-94
program wher eas Anderson Sanplers were used in the 1996-97 program The snall difference in the
typi cal performance of the two sanplers may have contributed to the difference in the results
obt ai ned during the two nonitoring periods.



4. There are seasonal differences in neteorological conditions in the Pocatello area that
contribute to characteristic seasonal differences in the levels of airborne particulate matter
with levels typically being higher in the fall and winter than in the other seasons. Particul ate
matter neasurenents are available for a full year for the 1993-94 nonitoring period. However
results are only available for Cctober through May for the 1996-97 period as of this witing.
The present |ack of results for the historically | ower concentration period of June through

Sept enber of 1997 nmeans that the seasons with historically | ower PMconcentrations are currently
under represented in the 1996-97 results.

5. Since the Renedial Investigation air nonitoring effort was conpleted, FMC s ore has been
mned froma different source. Current feedstocks may be richer in some contam nants of
potential concern

3. Comment: Should the EPA Superfund risk assessnent findings be interpreted that there are no
health effects fromair emssions at the site?

Response: No. The Superfund risk assessnent process prinarily focuses on carcinogenic and
noncar ci nogeni ¢ ri sks under a very specific exposure scenario. Air emssions fromthe FMC pl ant
have been shown to exceed the National Anbient Air Quality Standards for PM 10 on nany

occasi ons. These heal t h-based standards are based on the best scientific information avail able
at the time. Exceedance of these standards indicates that health effects are possible. Wiether
any health effects are observed in an individual or popul ati on depends on nmany vari abl es such as
the types and frequency of exposures, individual response to a chemcal, synergistic effects of
other chemcals, lifestyle, vocation, and genetics.

4. Comment: Phosphorus was listed as a contam nant of concern but it was not discussed in the
health effects summary in the risk assessnent. What are the potential risks and uncertainties
from phosphorus and what attenpts did EPA make to quantify these risks and uncertainties?

Response: The EPA Superfund Programwas aware of the potential inportance of rel eases of
phosphorus and its oxidation products to the air fromthe EMF Site and, as a result, listed
phosphorus as a chem cal of potential concern (COPC) for the air pathway (Table 2-1 of the
Basel i ne Human Health Ri sk Assessnment [BHHRA]). Efforts were nmde during the planning and
scopi ng of the Renedial Investigation and the BHHRA to obtain the infornation that woul d have
allowed the potential risks posed by these releases to be quantitatively evaluated in the risk
assessnent. However, two factors hanpered these efforts and ultinately prevented quantitative
eval uation of these potential risks: the lack of a standard EPA nethod for neasuring the
concentrations of phosphorus and/or its oxidation products in air, and the |lack of information
of the toxicol ogical effects of inhaling | ow |l evels of these substances over a prol onged period
of tine.

Because of the potential inportance of assessing the risks posed by rel eases of phosphorus and
its oxidation products to the air at the EMF site, EPA investigated the use of non-EPA net hods
for measuring the concentrations of these substances in air. Several nethods were identified and
consi dered, but none were sufficiently specific and well validated to generate data that would
be of sufficient quality to meet EPA's guidelines for data useability in risk assessnents.
Therefore, EPA reluctantly concluded that it woul d not be possible to collect useable data on
the concentrations of phosphorus and/or its oxidation products as part of the R for the site

Si nce toxicol ogical indices (slope factors [SFs] for carcinogenic effects and reference doses
[ RfDs] for noncarcinogenic effects) were not avail able for phosphorus or As oxidation products
in EPA's Integrated R sk Information System (I RI'S) database or its Health Effects Assessnent
Surmmary Tabl es (HEAST) [EPA's standard sources of toxicological information], the EMF project
team contacted EPas Environnmental Criteria and Assessnent Office (ECAO for assistance. ECAO



conducted a review of the scientific literature for information on the toxicity of phosphorus
and its oxidation products via the inhalation route but concluded that there was insufficient
i nformation upon which to base even a provisional reference dose (RFD). The Agency for Toxic
Subst ances and Di sease Registry (ATSDR) rel eased a Draft Toxicological Profile for Wite
Phosphorus and Wi te Phosphorus Snmoke in June 1994 whi ch concluded that M ninum R sk Level s
(MRLs), which are simlar to RfDs, also could not be established because of insufficient data

When el enental phosphorus is exposed to the atnosphere it burns spontaneously formng various
phosphorus oxi des whi ch absorb and react with noisture in the atnosphere to form phosphoric
aci d. When phosphoric acid dissolves in water (as it would if it were inhal ed and contacted
nmucous secretions in the lungs), it ionizes formng various phosphate ions. Substantial anounts
of phosphate ions are naturally present throughout the body and play an essential role in nany
bodily processes. Phosphates and phosphoric acid are also ingredients in nany foods and
beverages and are generally regarded as safe in that use by the FDA. Therefore, the snall
quantities of phosphoric acid and phosphate that m ght be absorbed through the lungs as a result
of periodically inhaling the products of phosphorus emissions fromthe site would not be
expected to result in adverse systemc health effects after being absorbed and neutralized by

t he body. However, the em ssion products would nost likely exist as an acidi ¢ phosphoric acid
m st which could be irritating to the lungs and respiratory tract when inhaled. Unfortunately,
the scientific data needed to evaluate the potential health effects of inhaling | ow | evels of
phosphorus em ssion products repeatedly over a period of years is not avail able

We acknowl edge that because of the unknown, but apparently substantial, quantities of phosphorus
and its oxidation products released fromthe site to the atnosphere, the agency's inability to
quantitatively evaluate the potential health effects associated with these rel eases coul d
represent a significant source of uncertainty in the risk assessnent. Unfortunately, because of
the lack of reliable analytical nethods for neasuring the concentrati ons of phosphorus and/ or
its oxidation products in air and the lack of toxicological information, it is not possible to
quantitatively evaluate either the potential risks posed by these substances or the
uncertainties created by onmitting themfromthe quantitative risk assessnent.

5. Corment: What is the jurisdiction for land use controls, particularly for building
restrictions associated with radon?

Response: Land use controls, as part of the broader term "institutional controls," is the use
of existing institutions to achieve environnental protection or the elimnation/reduction of

envi ronnental exposure or risk. The nbst common of these institutions, and the one to be used at
this site to control future radon exposure (as well as to achieve other objectives listed in the
ROD), is the existing legal systemfor the transfer of real property. The comment appears to
have used the word, jurisdiction, because the FMC plant is on tribal |land. Wth respect to
lawful land transfers, location on tribal |and does not significantly change how t hese | and use
controls operate

The Tri bes have deeded the current FMC property to FMC. FMC is therefore a private property
owner who nust obey tribal |Iaws and regulations in the same way as any other owner of triba
property, or just as any property owner in a state of the United States nust obey state | aw and
regul ation. In both cases, private property owners have the freedomto contract, including the
right to sell their private property to a willing buyer. In such negotiations, the seller can
pl ace restrictions in the deed given to the buyer which limts what the buyer receives. These
restrictions can and often do affect the purchase price. Common restrictions, such as those to
protect the view of other property owners or prohibiting various uses |ike those typically found
in zoning ordi nances, often dictate | and val ue. EPA does not usually rely on zoni ng because it
is al ways subject to change, exenption or variance by local zoning authorities and therefore
offers little assurance of a long termor even short termeffect.



In this instance, EPA anticipates that FMCwill enter into a Consent Decree with the United
States, and will agree in the Decree that any sale or transfer of property wll include those
limtations contained in the ROD. This neans FMC will not only agree to the limtations in the
ROD for FMC, but for any owners who nay cone after FMC for as |ong as EPA determ nes any given
restriction should remain in place.

As described above, legally enforceable deed restrictions will require any future office

buil dings to be constructed at the site to use the radon controlling nethods specified in the
docunent "Radon Prevention in the Design and Construction of Schools and O her Large Buil di ngs"
(EPA/ 626/ R-92/ 016, 1994), or whatever radon gui dance supersedes it or is otherw se avail abl e,
appl i cabl e and appropriate. Further, follow ng construction, and annually thereafter, the indoor
air shall be tested for radon. If the radon | evels exceed either 4.0 pG /I, as specified in
"Ctizens Quide to Radon" (EPA 1992), or any pronul gated standard in effect at the time of these
future sanpling events, additional controls shall be inplenented to reduce the radon activity
bel ow the target | evel or pronul gated standard. Like all other deeds and deed restrictions,
these | and use controls will be recorded and filed with the government office within the
jurisdiction, tribal or state, responsible for a specific area of the site. Recording gives
notice to any subsequent purchasers that any future land transfer will contain such
restrictions.

6. Comment: Wiat requirenents are in place to insure that the Conpany-owned properties are
properly dealt with in the future when the plants shut down?

Response: Both Conpanies will be required to close the plants in accordance with whatever state
tribal, or federal laws are in place at that tine. In addition, at |east every five years EPA
will reviewall relevant data and infornmation for the site as a whole to ensure the cl eanup
provi des adequate protection of human health and the environment from historic rel eases.

7. Comment: In the Of-Plant Area where property restrictions such as deed restrictions are
bei ng proposed, will the property owners be conpensated in any way for inposition of |and use
restrictions?

Response: |f an environnental easenment is used, the property owner is conpensated by the Conpany
for not being able to use the property for certain purposes. There also nay be sonme conpensation
for placenent of a deed restriction since the property owner nust agree to the restriction. Any
conpensation of property owners is between the Conpanies and property owners, and not EPA

8. Comment: Wio nakes the decision on what type of |land use restrictions will be used in the
O f-Plant Areas?

Response: Based on the findings of the risk assessment EPA determ nes what types of use(s) are
appropriate for this area. For exanple, based on available information, consunption of fruits
and vegetables grown in this area would be restricted as well as residential use of certain
portions of the Of-Plant Area and residential use of groundwater

9. Comment: Wuld there be potential health risks if you lived on the | and now occupi ed by the
FMC and Sinplot Plants?

Response: Yes. EPA did not consider future residential use of the Plant Areas to be likely, and
per EPA guidance, did not evaluate this scenario in the risk assessnment. However, the risk
assessnent did evaluate potential residential use of the Conpany-owned property north of the
fence lines and along the I-86 right of way. Potential risks in this area are el evated and
therefore require institutional controls to prevent future residential use but are within an
acceptabl e risk range for industrial workers. The levels and types of contam nants in the Plant



Areas are conparable to the area along the 1-86 right of way and the potential risks would be
expected to be equivalent. This is the basis for institutional controls in the Plant Area which
will prohibit any future residential use

10. Comment: During the RI/FS, has EPA conducted any | ong term epi dem ol ogy studi es on possible
heal th effects?

Response: No. EPA uses the risk assessnent process as a tool to provide a nationally consistent
basis for naking decisions with a mninumof data. Epidem ol ogical studies require |arge

popul ations, an understanding of other risk factors (e.g., lifestyle, non-site exposures, etc.),
and | arge anounts of data. It is unlikely that large studies of this type would yield any

nmeani ngful conclusions that would aid a site cleanup. However, if there was data that indicates
that the site nay pose nore i mediate health effects, this informati on woul d have been
considered in developing a cleanup plan for the site. This type of information is typically
identified during the listing of the site on the NPL and/or during scoping of the RI/FS. In

addi tion the Agency for Toxic Substances and D sease Registry (ATSDR) has the responsibility for
eval uating potential human exposures (past, present, and future) to site related contam nants.
ATSDR has al ready conpl eted one health study on the Fort Hall Indian Reservation and is in the
process of conducting health consultations for air, groundwater, and soil at the EMF site. At
any tine, if new information becones available that indicates the site renedy is not protective,
as defined under CERCLA, EPA will consider anendi ng the Record of Decision for the site.

11. Comment: FMC is a large conpany and can rmake deci sions regarding a cl eanup wi thout EPA' s
invol venent. Way is EPA involved in this process?

Response: Section 104(a)(1) of CERCLA requires EPA oversight of Conpany field activities and
review of deliverables. In 1991, FMC and Sinplot signed an Administrative Order on Consent (AQC
with EPA for the RI/FS at the EMF site. Under this agreenent the Conpanies voluntarily agreed to
all ow EPA, the state, and tribe to provide oversight throughout the process, and EPA then
selects the renedy for the site. After the RODis finalized EPA wi Il negotiate a consent decree
with the Conpanies for the design and inplenentation of the cleanup plan. This agreerment will
requi re EPA oversight throughout the cleanup process.

12. Comment: WII| there be new jobs associated with the site cl eanup?

Response: At FMC and Sinplot, there nmay be sone additional increase in enployees, particularly
contract workers and tenporary enpl oyees during sonme of the construction activities. The
Conpani es shoul d be contacted directly regarding any potential enploynent opportunities.

13. Comment: WI Il workers doing the cleanup work be required to wear protective equi pnent and
neet the requirenents of the Qccupational Safety and Health Administrati on (CSHA) ?

Response: Yes. Any work at the site will be preceded by devel opnment of a Health and Safety Pl an
desi gned to neet OSHA and plant requirenents. Al workers will be expected to conmply with the
Health and Safety Pl an.

14. Comment: How does EPA know that groundwater and soil contam nation have not spread further
than the area sanpl ed?

Response: During the Renedial Investigation, soils were sanpled out to a distance of three mles
fromthe plants in all directions. The results showed that the | evels of soil contam nants
decreased with increasing distance fromthe plants. The concentrations at three mles anway were
ei ther indistinguishable frombackground or well bellow any risk-based | evel of concern.

G oundwat er nmonitoring was conducted at the plants and in the Of Plant areas. The sane pattern



of decreasing concentration with increasing distance was observed, and drinking water standards
were net in the groundwater before | eaving the Conpany owned properti es.

16. Comment: Is it true that groundwater currently neets drinking water standards north of the
Conpany- owned property?

Response: Yes. Concentrations of contam nants in groundwater do not exceed drinking water

st andards known as Maxi num Contam nant Levels (MCLs) in wells on Conpany owned properties north
of H ghway 86, at Batiste Spring or Swanson Road Springs. G oundwater concentrations are al so
bel ow MCLs (and generally are at background | evels) in wells on non-Conpany owned properties
such as the Gty of Pocatello |and north of H ghway 86, and the Chevron tank farm and Row ands

property.
16. Comment: Wiat steps are being taken to prevent further spread of groundwater contam nation?

Response: The proposed plan included three el enents to address groundwater contam nants. These
elements are as follows: 1) Control sources of contamination such as capping old pond areas; 2)
G oundwat er extraction to nmaintain hydraulic control and renove sonme contam nati on; and, 3)

G oundwater nonitoring to ensure that the selected renedy remains protective.

17. Comment: |s the Portneuf River a hydraulic barrier to groundwater novenent?

Response: Yes, based upon available information. The R eval uated groundwater elevations at nore
than 140 wells during at least 10 quarterly sanpling events. Mpping of these el evations

provi des information on which way groundwater flows (high elevations to |ow elevations). It also
shows concentrations of chemcals ih groundwater declining down-gradient. Goundwater at the
siteis flowing fromthe foothills of the Bannock Range into the Mchaud flats. On the east side
of the river water is also flow ng down gradient toward the river and can't flow past the river
due to higher groundwater el evations on the west side

18. Comment: What is the rationale for proposing FMC punp groundwater rather than just propose
institutional controls?

Response: The intent of this alternative, as described in the Proposed Plan, was to nmintain
hydraulic control of the water and prevent any further spread of contami nation. For the ROD this
alternative was replaced with a contingent groundwater punp and treat renedy. This change was
made since the area of contam nati on does not appear to be expanding and groundwater neets
drinking water standards before reaching the springs. If the contingency is enployed groundwater
extraction will consist of installing extraction wells in the northern portion of the FMC pl ant,
and extracting groundwater fromthe shallow aquifer at a rate sufficient to capture the

contam nated groundwater in which concentrations of contam nants of potential concern exceed
MCLs or Ri sk-based Concentrations (RBCs). Extracted groundwater would be treated prior to

di scharge or re-use within the Plant. Bench-scale and/or pilot testing may be required during
treatnent plant design. Inplenmentation of the extraction systemwould be triggered by a set of
criteria in the ROD for determning plunme expansi on and exceedence of risk-based drinking water
I evel s in groundwat er

19. Comment: The Proposed Plan indicates that extracted groundwater could be put into the
Portneuf River without treatnent. Wiat is the justification for this aspect of the Proposed
Pl an?

Response: It is possible that groundwater extracted for hydraulic control would al ready neet
drinking water standards and other water quality standards (i.e., quality standards for aquatic
organisns). This is primarily due to the fact that extraction wells on the northern edge of the



plume woul d al so withdraw | arge vol unes of clean water. In this case the water could be

di scharged to the Portneuf R ver without treatnment. Water extracted at Sinplot will be used in
their process, either with or without treatnent depending on quality. At FMC the cleanup plan
will require treatnent if the contingent groundwater extraction systemis inplenented

20. Comment: Are FMC and Sinplot going to "treat" the contam nated groundwater that will be
extracted under the proposed renmedy for the site?

Response: At Sinplot, extracted groundwater will be utilized in plant processes. Further testing
isrequired to determne if this water will require any treatnent. At FMC, the ROD requires
treatnent of groundwater if extraction becones necessary.

21. Comment: Under the plan, how long will groundwater extraction at Sinplot take place?

Response: The extraction systemw || continue to operate as long as there is contam nation

| eaching fromthe gypsum stack and groundwater contam nants exceed ri sk or health-based |evels
This may require operation of the systemafter the gypsumstack is closed and until groundwater
| evel s reach acceptable |evels

22. Comment: How will actions in the site renedy clean the contami nated aquifer?

Response: The actions in the ROD are directed at reducing sources of contami nation to the
groundwat er and allow ng for natural recovery of the aquifer over tinme. Natural recovery of the
aqui fer may take several decades and relies on physical or biological processes (unassisted by
human i ntervention) to reduce contam nant concentrations. Performance nonitoring is a critica
conponent of this renediation approach because nonitoring is needed to ensure that the renedy is
protective and that natural processes are reducing contam nation | evels as expected.

23. Comment: WII there be a third party review of the remedi al design of the cleanup plan?

Response: Currently the State of |daho, Shoshone-Bannock Tribe, and EPA will be review ng design
docunent s.

24. Comment: How many wells are in the Of-Plant Area and how often are they sanpl ed?

Response: There are approximately 20 wells off site. During the R from 1992-1996 they were
sanpl ed every 3 nonths. These wells are now bei ng sanpl ed twice a year

25. Comment: It does not appear that Alternative 03 (Institutional Controls and Monitoring in
the Of-Plant Area) would of fer adequate controls for this area. Wiat is the justification for
this alternative?

Response: The risks found in nost of the Of-Plant Area were not high enough to justify the
significant cost of a soil cleanup. Use of institutional controls, such as deed restrictions or
easenents, would provide the sanme | evel of hunman health protection but at a substantially | ower
cost. In addition, there are only two privately-held parcels of land in this area. Al other
parcels are owned by either the Conpany or the Gty of Pocatello, and deed restrictions are
already in place prohibiting residential uses

26. Comment: The Pl an does not say anything about the slag piles at FMC. Do these piles
represent a risk?

Response: The slag is a glass-like material and is not a najor source of contamnation to either
groundwater or air. Slag does emt gamma radiation at |evels which can pose a risk to hunans,



particularly if an individual is in close proximty to it for extended periods of tine. FMC has
voluntarily entered into an agreenent with EPA to no longer sell and distribute this naterial
outside of their facility. FMC workers who work on or near the slag piles are partially shielded
fromthe radiation while working in vehicles and heavy equi pnent.

27. Comment: In 1994, EPA issued a Notice of Violation under the Resource Conservation and
Recovery Act (RCRA) at FMC, which has yet to be resolved. Wthout know edge of what these
viol ations were for, how can the public evaluate the adequacy of the Proposed Pl an?

Response: Wil e EPA cannot divulge the details of the RCRA case, we can say that the violations
are prinmarily related to FMCs conpliance with RCRA closure requirenents at the operating waste
di sposal ponds. RCRA regul ations require closure, within specific tinme frames, of hazardous
waste units that do not neet certain standards. RCRA was designed to prevent inpacts to public
health and the environnment through specific record keeping, engineering controls, nonitoring,
and reporting requirenents. Wiile all of the RCRA violations are considered serious, not all
violations are necessarily correlated with a specific inpact on the environnent or direct threat
to human health. Inplenentati on of the Superfund ROD will help address the nost significant

ri sks associated with the past uncontrolled rel ease of hazardous substances at the site, and
actions by the RCRA programwi |l help prevent future inpacts to the environment and hel p bring
the facility into conpliance with the current RCRA requirenents.

28. Comment: Is it possible for there to be an i ndependent analysis of the R /FS?

Response: Yes. Based on a request froma newy formed citizen group called the Pocatello

Envi ronnental Council, an independent review of the RI/FS is being conducted through the

Techni cal Qutreach Support for Communities Programof O egon State University. Wiile the results
of this review nay not be available until after the ROD is signed, if new relevant information
indicates that the Superfund remedy is not protective, EPA will consider anending the RCD.

29. Comment: During the course of the study of the site, did anyone contact hospitals, doctors,
or schools to |earn of what inpacts the site may have on the community?

Response: No. However, EPA did talk to a nunber of individuals representing a cross section of
the community throughout the RI/FS process. Even before the R began, EPA representatives net
with comunity nenbers to | earn about their concerns with the site. Information fromthese

di scussions was incorporated into the site coommunity relations plan and scope of the RI/FS. At
that tinme and throughout the six-year site investigation, no such concerns were specifically
identified for EPAto follow up on. In addition, the Agency for Toxics Substances and D sease
Regi stry (ATSDR) has conducted one health study on the Fort Hall Reservation (and is in the
process of conducting followup to this study) during which hospital records were revi ewed and
interviews conducted to determne the incidence of respiratory di seases on the reservation as
conpared to a control |ocation.

30. Comment: How will the information that ATSDR i s devel opi ng be used by EPA it its decision
nmaki ng?

Response: EPA will review ATSDR findings as they becone available. If any new rel evant
information is presented (which was not available during the RI) indicating that the renedy is
not adequately protective, EPA will consider anending the site cleanup plan as appropriate in
order to ensure that it is protective of public health and the environnent.

31. Comment: Wiy does the Plan only require cappi ng of waste areas rather than excavation and
treatment of contaminated soils?



Response: Placenment of a thick cap over the old pond areas woul d reduce the risks from
incidental exposure to contami nant and reduce infiltration of water into the wastes. During the
RI/FS there were no readily avail abl e proven technol ogies for treating the contam nated phossy
wastes and soils in the old ponds should they be renmoved. In addition, excavation of these
wastes which are currently covered with some soil would pose a very significant danger to

wor kers from el emental phosphorus which ignites when exposed to air. In addition to the dangers
fromfire are the inhalation risks from phosphorus pentoxi de and phosphi ne gas. These very rea
dangers and significant costs do not justify the potential benefits of renoving and treating
this materi al

32. Comment: What type of support has EPA provided the Tribes on environnental issues?

Response: Since 1991, the EPA Superfund program has funded a cooperative agreenent with the
Shoshone Bannock Tribes for technical support at the EMF site. Fundi ng has been provi ded at
approxi mately $50, 000 per year. This noney has allowed for a full tine tribal representative to
participate in neetings, review and comment on docurments and data, and communicate with the

Busi ness Council and Land Use Conmi ssion on relevant data, key decisions and general progress in
the investigation of the site. In addition to the Superfund support, a variety of other EPA
prograns have provided the Tri bes with ongoing financial and technical support in addressing a
vari ety of environnental issues.

33. Comment: The Proposed Plan indicates that it nust neet state and federal environnenta
siting laws and regul ati ons. Wat about tribal |aws?

Response: Tribes have the ability to set laws and regul ations for reservation |l ands. EPA
interprets the requirement to neet state and federal laws and regulations to include tribal |aws
and regul ations. One of the key steps of the Feasibility Study is to identify all Applicable and
Rel evant or Appropriate Requirements (ARARs) for the various alternatives being considered 3.
During this process the Shoshone Bannock Tribe did not identify any specific |laws or regul ations
that shoul d be considered an ARAR for the site. EPA has also reviewed the Law and Order Code of
t he Shoshone Bannock Tribe and the O dinances to identify any potential tribal ARARs. Based
upon this review, EPA has found no tribal ARARs that would apply to the sel ected renedy.

34. Comment: Are the tribal air quality regulations considered an ARAR?

Response: The boundaries of the Fort Hall I|ndian Reservation give the Shoshone Bannock Tribes
jurisdiction over nost of the FMC Plant. Therefore, Tribal air regul ations established to
control ongoing air emssions air binding just as state regul ations are outside of the
reservation. However, in this case the Tribal air regulations are not applicabl e because
Superfund is not taking actions that will result in air emssions. The Tribal regulations would
be binding on additional controls put into place by EPA's air programas a result of a FIP

Speci fic Comments fromthe, Shoshone Bannock Tri bes

The following is a sunmary of specific comments received fromthe Shoshone Bannock Tribes on the
EM- Proposed Plan and Draft Record of decision

1. Comment: The ROD does not include action for air em ssions based upon findings of the human
health risk assessnent and ecol ogi cal risk assessnment. Additional action associated with the air
pathway is justified based upon the tineliness of inplenenting a FIP/TIP and the hi gh degree of
uncertainty in the air portion of the RI/FS at this site. The five-year review process nay not
ensure protection of human health or the environnment from ongoing em ssions.

3 If no action is being proposed for a specific nmedia, such as air, then no ARARs apply.



Response: EPA is in agreenment with the Tribes concern that actions to control air em ssions from
the FMC pl ant need to be undertaken expeditiously. The Agency is also in agreenent that

consi derabl e work needs to be undertaken before additional air em ssion controls are in place at
FMC. The followi ng outlines EPA's commitment to address these issues and how the agency will use
its different prograns to control air emssions fromthe operating facility.

What EPA is doing to address air issues

In recognition of the many concerns with air quality in the region, and delays in inplenentation
of the necessary controls, EPA's air programhas nade the regulation of air emssions at FMC a
priority. Here are the three nmain categories of concern, and what EPA is doing about the

probl em

1) Particulate matter A federal inplenentation plan to inpose controls on FMC to reduce
particul ate em ssions by about 67%is in the final stage of preparation, and will be proposed in
the Federal Register later this year

2) Radionuclide emssions: EPA's air programis directing FMC to conduct additional testing this
summer to establish new emission factors for conpliance with the em ssion standard for this
hazardous pollutant. EPA will be on site to provide cl ose oversight of these tests.

3) Phosphi ne and hydrogen cyani de emi ssions: FMC has notified EPA that emissions fromwaste
ponds have on occasi on exceeded CERCLA reportable quantities for these chemcals. EPA s renova
program has continued to nonitor the situation to insure there is no imediate threat to the
public or the environment fromthese emssions. In order for these em ssions to be addressed EPA
Headquarters nust determne if a source category is warranted for phosphorus facilities. If such
a category is warranted, EPA Headquarters nust establish a standard for these em ssions as

requi red under Section 112 of the CAA |n addition, since the najor source of these em ssions
are the operating RCRA ponds, EPA's RCRA programis in the process of working with FMC to
establ i sh a technol ogy-based em ssion standard

Limts on Superfund as a tool to regulate FMC s ongoi ng operation

As stated previously in this docunent the Superfund programis unique in that it provides for
the cl eanup of past hazardous waste rel eases and of hazardous waste requiring energency
response. Congressional enactnent of the Conprehensive Environnental Response, Conpensation
and Liability Act (CERCLA) was the solution to the gap in Federal environnental authority and it
is intended to augnment other Federal and State authorities. If a facility is subject to state or
federal rules for an ongoing rel ease then the Superfund programw || defer control of that

rel ease to the appropriate authority. For this reason, Superfund will not be involved in
inplenenting itens 1-3 above. Instead those actions will be carried out by the Air and RCRA
progr ans.

The Superfund Record of Decision includes only those actions which are appropriate to site

"cl eanup” and risks associated with past practices. Despite any uncertainties in the risk
assessnent the Superfund program believes that collection of additional data or further analysis
of continued air nonitoring data would not alter the findings and ultinmate basis for the actions
inthe ROD. Air nonitoring being conducted by the EPA air program and Shoshone Bannock Tri bes
will continue for the foreseeable future

2. Comment: The fluoride levels in sagebrush and soils identify an i ncrease of contamnation in
the area and the Tribes believe source control of fluoride emssions is warranted. The |daho
standard for fluoride content in vegetation used for feed or forage for livestock is not
protective of other species, specifically, mgratory birds.



Response: The sources of fluoride are primarily fromactive facility operations and not subject
to direct control under Superfund. Neverthel ess. the ROD does include a requirenent for
continued nonitoring of fluoride in the environment due to the potential risks calculated in the
ecol ogical risk assessnment for plant and wildlife species of the sagebrush steppe ecosystem |If
the nonitoring indicates fluoride | evels may be increasing then additional actions, including
sone source controls, nay be warranted. In such a case EPA woul d then eval uate the sources and
work with the state and Tribes to deternm ne how best to achieve the necessary source controls
Currently, based on the findings of the ecological risk assessnent, source controls or cleanup
actions are not warranted.

3. Comment: The Tribes are concened with the uncertainty associated with the ecol ogical risk
assessnent findings for the Portneuf River, waterfow, or sedinent. The Tribes request CERCLA
design and inplenent a nonitoring programto ensure contam nants are not entering the Portneuf
River via the National Pollutant D scharge Elimnation System (NPDES) regul ated di scharge. The
Tri bes al so request further study of the area be conducted in order to determne the validity of
the nodeling used in the ecol ogical risk assessnent.

Response: Based upon the findings of the R, the EPA Superfund program does not believe that the
FMC I ndustrial Waste Water Discharge is a continuous or significant source of contam nants to
the Portneuf River. This conclusion is based an anal ysis of discharge water and sedinments in the
vicinity of the outfall. However, EPA agrees that further evaluation of this discharge
including additional nonitoring, nmay be warranted. Since this is an ongoing di scharge and not a
past practice, it is appropriate that this work be conducted through the EPA NPDES program

Wth regard to concerns with the uncertainty of the ecol ogical risk assessnent EPA does not
agree that further study is necessary. At this site maxi mumuse was nade of site-specific
exposure data for the risk assessnent, thereby reducing a major source of uncertainty typically
associated with the use of non site specific nodels. Fluoride exposure estimates for wildlife
were based on statistically designed sanpling and anal ysis of representative food itens, hence

t he nodel ed dose estinmates are considered to have a high degree of reliability. Toxicity testing
and anal ysis of sedinents provi de adequate information to eval uate potential contamnants to the
Port neuf River, which were judged to be mninal. In general, with the exception of analytical
uncertainties for fluoride, the conservative assunptions used in the risk assessment are nore
likely to overestimate rather than underestinmate the risks of adverse effects at the site. Wth
the exception of the nmarginal risks associated with fluoride, potential site related risks were
not identified for the riparian, riverine, or nudflat habitats associated with the

Portneuf Ri ver. These are the ecosystens of greatest ecological concern in the site vicinity.

4. Commrent: The ROD proposed inplenenting institutional controls in the formof environnmenta
easenents, deed restrictions, or zoning. Wth what jurisdiction entity will these easenents,
deed restrictions or zoning be filed? Should this option be carried forward the Tri bes request
these issues be clearly defined by all parties. The tribes assert and naintain jurisdiction
within their reservation boundaries.

Response: (See the response to previ ous conmmrent nunber 5 on page B-12). Like all other deeds and
deed restrictions, these land use controls will be recorded and filed with the governnment office
within the jurisdiction, tribal or state, responsible for a specific area of the site. Recording
gives notice to any subsequent purchasers that any future land transfer will contain such
restrictions.

EPA will work jointly with the Tribe to develop controls within the reservation boundary that
will recognize the Tribes jurisdiction and neet the objective of the ROD.

5. Comment: The Endangered Species Act and the Mgratory Birds Treaty Act should be added to the



ARARs for this site. Mgratory birds are affected by off-site mgration of contam nation

Response: Based upon the risk evaluation of benthic invertebrates, waterfow , shorebirds,
songbi rds, semi -aquatic nmammals, and shrubs, potential site-related risks were not identified
for the jurisdictional wetlands or |isted species of riparian, riverine, and nudflat habitats
with the Portnuef River. Wth the exception of potential inpacts to mgratory birds from
exposure to contam nants in FMC open RCRA ponds, there is no other infornmation that woul d
suggest mgratory birds are being affected by contamination at the site. The EPA RCRA program
whi ch regul ates the FMC ponds, is aware of the trustee concerns with regards to inpacts to
mgratory waterfow and has been working with FMC to solve this probl emthrough eventua
elimnation of ponds and open bodies of water. The ROD does not include actions that woul d
result in additional areas of standing water and therefore the Endangered Speci es Act and
Mgratory Birds Treaty Act are not applicable.

6. Comment The ROD proposes a nonitoring programto assure the contam nation plune does not
increase at the facility. The Tribes do not believe this option is the best bal ance of benefits
and tradeoffs. Natural mxing of clean and contam nated water does not justify a no treatnent
option

Response: Contami nated ground water exists at nore than 85 percent of the sites on the Nationa
Priorities List (NPL). The goal of ground-water remedi ation at Superfund sites is to protect
human health and the environnent through a conbinati on of short-term nmeasures (e.g., provision
of alternate water supplies) and |ong-term neasures to restore ground-water quality appropriate
for its beneficial uses. Renedial action for contam nated ground water generally is warranted
when EPA determnes, based on the results of the baseline risk assessnent, that the

contami nati on poses a current or potential threat to human health or the environnent.
Additionally, where the ground water is currently used (or is potentially usable) as a drinking
wat er supply, exceedance of Maxi mum Contam nant Levels (MCLs) and non-zero Maxi mum Cont am nant
Level Goals (MCLGs) established under the Safe Drinking Water Act al so may be used as the basis
for taking a renedial action. The goals of the |ong-term ground-water cleanup programare to
return usable ground waters to their beneficial uses wherever practicable, within a tine frane
and cost that is reasonable given the particular circunstances of the site. Wen restoration of
ground water to beneficial uses is not practicable, EPA expects to prevent further mgration of
the plune, prevent exposure to the contaminated ground water, and evaluate further risk

reducti on.

Information collected during the Rl indicates that some areas of forner unlined ponds are stil
contributing chemcals to the groundwater to varying degrees and this will continue for sone
tine regardl ess of reductions in infiltration. The materials beneath the forner unlined ponds
that contain these residual concentrations of contaminants are fine to very fine grained soils
and wastes, which are above the water table. Extraction of groundwater adjacent to these areas
woul d result in capture of inpacted groundwater, but would not significantly reduce the tinme
required to reach MCLs, because with very low levels of infiltration (5 percent), the source
material will continue to rel ease contam nants to the groundwater over the next several decades
at nearly the sane concentration (but at reduced quantities) as when the old ponds were in
service. Additionally, to capture the groundwater over such a broad area woul d require many
punpi ng wells and an extensive piping system It is also likely that large quantities of

uni npacted (cl ean) groundwater woul d be extracted by the punping wells. Large quantities of
water would require treatnment, significantly increasing the treatnent costs, without any
appreci abl e environnental gain

However, the goals of the |ong-termgroundwater cleanup will be achieved at this site through
institutional controls to prohibit use of water for drinking purposes, continued nonitoring,
extracting groundwater at Sinplot, and, if necessary, inplenentation of the contingent



groundwat er extracti on systemat FMC.

7. Corment: The tribes request there be consistency with the RCRA programin the closure of pond
areas at the facility. The tribes believe the nost conservative neasures nust be utilized in al
areas where definitive data is lacking and that the nost stringent closure requirenents are
used.

Response: The sel ected Superfund renedy for capping old pond areas is consistent with nany of
the closure requirements of RCRA. The RCRA program can be very prescriptive as to how a | andfil
cap is constructed due to specific provisions in the regulations. Superfund is bound to consider
a variety of factors in conmng to a renmedy decision including cost and risk reduction
Nonet hel ess EPA bel i eves that the sel ected Superfund cap renmedy neets the fundanental goals for
a RCRA cap. That is, it minimzes infiltration and controls releases to the extent necessary to
protect human health and the environnent. At the old pond areas the potential risk reduction
benefits to be gained by using the nost stringent closure procedures do not justify the

addi tional costs associated with nulti-layer inperneable caps or excavation and treatnent of
wastes. In addition groundwater nonitoring and five year reviews will be conducted indefinitely
to ensure that the renedy is protective. This nay not necessarily be the case at open ponds that
are still operating which are subject to the specific closure requirenments of RCRA

8. Comment: The risk assessnent for the site did not address risks to tribal culture from
contam nation on tribal |ands. These risks shoul d be addressed due to the essential
i nterconnect edness of the tribal comunity, its religions, and environnent.

Response: EPA acknow edges that the standard ri sk assessnent process was not designed to
evaluate risks to Tribal cultural and spiritual values. Cearly tribes and EPA need to work
together in the future to develop tribal-specific risk assessnents and ri sk nanagenent
strategi es to address these types of concerns. However, EPA has considered the Shoshone Bannock
Tribe a partner during the design and conduct of the EMF site risk assessnent. EPA sought input
fromthe Shoshone Bannock Tri be during every phase of the Rl and R sk Assessnent.

During the R both the Shoshone Bannock Tribe Superfund coordi nator and representatives of U S
Fish and Wldlife Service were involved in scoping the ecological risk assessnent, selecting
sanpling locations in the field, and interpreting the results. Throughout this process every
attenpt was made to factor in tribal and agency concerns and include plant and ani nal species
that were of particular interest. Maxi mal use was nade of site-specific exposure data and EPA's
confidence in the results of the ecological risk assessnents is considered to be high

Wth respect to the human health risk assessnent EPA did eval uate exposure to contam nants in
air, soil, groundwater, and from consunpti on of hone-grown produce. As with the ecol ogical risk
assessnent nmny conservative assunptions were used to account for uncertainties. In the Hurman
Heal th Ri sk Assessnent exposure to contam nants from consunpti on of hone-grown produce were
calcul ated using distributions fromthe U S. Departrment of Agriculture Nationw de Food
Consunption Surveys. These surveys take into account the physical characteristics (age, body
wei ght, etc.) of individuals responding to the surveys and include many denographi ¢ subgroups
within the overall population. EPA then took this information and esti mated honegrown produce
intake rates using a Monte Carlo sinulation since individuals do not consune fixed anmounts of
homegr own produce. W believe this analysis provides a reasonably accurate estinmate of potentia
exposures from hone-grown produce and nmay provide a benchmark for other types of exposure such
as fromnative plants used for cerenonial or nedicinal purposes.

10. Comment: There appears to be considerable uncertainty in the ecological risk assessnent
particularly related to the bi oassay of benthic invertebrates near the IWWoutfall and use of
nodel ing infornmation to assess exposures to wildlife. The Tribe requests that the ROD include



further study of the area in order to determne the validity of the nodeling.

Response: See response to previous comment nunber nine. Wth regards to nodeling of contam nants
and ingestion rates, EPA recently reeval uated the sedinent ingestion rates for waterfow. In an
August 15, 1997-letter the Departnent of Interior suggested considering a sedinent ingestion
rate of 18 percent for nallards, rather than the 3.3 percent value used in the ecological risk
assessnent. Apart fromthe question of which value provides a better sedinent consunption
estimate (EPA's is froma published source and is presented i n USEPA gui dance; the Departnent of
Interior reference is froma site-specific study at another |ocation in |daho), the adjustnent
nmakes little overall difference in the risk calculations. In fact, the risk assessnent already
assuned a 18% sedi ment ingestion rate for another waterfow species at the site, the spotted
sandpi per, and the risks for that species (Hazard Quotient = 0.14) was conparable to the risks
to the mallard (HQ = 0.17). For both species, sedinent is only a snall part of their tota
exposure, since nost (>90% of their exposure is through ingestion of contam nated prey (see
Table 4-9 in the risk assessnment report). Even if sedi ment exposure were increased by a factor
of 18/3.3 = 5.4545 for the mallard, its total exposure would increase only by about 5% This is
not nearly sufficient to cause a change in the preldicted risks (i.e., the mallard HQ woul d
increase fromO0. 17 to approxi nately 0.18).



Shoshone- Bannock Tri bes
Comment s on EPA Proposed Plan / Record of Decision
Eastern M chaud Flats Superfund Site

I nherent and fundanental differences exist between Native Anerican and European perspectives on
envi ronnental nanagenent. European culture exam nes the natural world in a stepped approach to
satisfy the scientific principles involved. Science by it's very nature is based on observations
and facts that can be verified, reproduced and visible to anyone. This alone creates a
fundanental difference with the Native Anerican perspective of the natural world. Fundanental to
Native Anerican culture is the interconnected nature of species and rel ati onshi ps. Sacredness is
enbeded in all fornms - plants, aninals, water, air and the natural |andscape. Nature possesses a
synbolic content with interpretation of these synbolisns derived fromtraditional culture. This
hol i stic approach is a deep rooted cultural tradition, passed on fromgeneration to generation

European culture creates its own sacred places in churches, wards and synagogues. This is not so
with Native American. Native Anericans are attached to the land, water and life forns that cone
fromit. Spirituality is interwoven between individuals and the natural world with the beli ef
that all things share a creator and creation. Sacred sites are not |ocated at a single street
address or within the walls of a church, but to the reservation as a whole, the land, the life
it supports, the water that runs through, all natural processes. ldentification with plants and
animals is a key characteristic of Indian culture. Plants and animals represent ties to
generations past and present. This belief of interconnectedness is translated through their
everyday fives and cultural traditions. Cerenonies serve an integral role in native Arerican
culture as they nmark narriages, namings, funerals, first skills and intertwi ned with cerenonies
and everyday activities are the relationship with plants, aninmals, gathering rituals, people,
ancestors, water, sun and air

Al plants hold healing powers or quakies for both the body and spirit. An exanpl e sage brush
which is a nost respected plant, signifies purification and is used in traditional Native
Anmerican rituals. Water is referred to as the |ife blood of the reservation, it is used in
spiritual cerenonies at sweat |odges which may be |likened to the use of "holy water"” in a
Catholic church or Baptisnmal water used in other Christian religions. There is not a distinct
separation of religion fromplants, aninals, and other |land forns provided by the creator

Scientific risk assessnents, ecol ogi cal assessnments and overal | nanagenent of environnental
media conflict with traditional views. To devel op an acceptable risk to humans, ani mals and
plants by allowing for an acceptabl e anmbunt of contamination is contrary to Native American
ways. It is our hope that with this condensed version on Native Anerican culture the U S. EPA
and industries involved with the Eastern Mchaud Flats Superfund Site will gain a better
appreci ati on and understandi ng of the significance environnmental contam nation has on
traditional values, culture and all Shoshone-Bannock people on the Fort Hall Indian Reservation

In spite of the philosophical differences, the tribes believe there is strong scientific
argunent, based on uncertainties with the Renedial Investigation, Hunman Health R sk Assessnent
and Ecol ogi cal Ri sk Assessnent, to support a non-concurrence with the Proposed Pl an/ Record of
Decision for the Eastern Mchaud Flats as currently drafted.

AR

The ROD does not include action for air em ssions based upon findings of the hunan health risk
assessnent and ecol ogi cal risk assessment. The ROD proposes to relinquish this portion of
remediation to the air program with a five year review period, at which tinme if it is evident
that continued enissions have occurred then additional action under CERCLA will be considered
Al though the air programis the authority which should regulate and insure conpliance is



mai ntai ned with the NAAQS, NESHAPS and ot her sections of the ean Air Act, the Tribes request
CERCLA address the uncertainties associated with this pathway prior. Concerns lie in the
tineliness of inplementing a FIP/ TIP and believe continued em ssions will and are occurring
that may pose significant risks to public health and the environnent. A five year revi ew process
may not ensure protection of human health or the environment from em ssions.

There was a high degree of uncertainty in the air portion of the RI/FS at this site. However,
the baseline risk assessnent (BRA) cane out with results quantifying the risks each pat hway
posed and used these risks to steer renediation options. Following is a list of uncertainties
associated with the air pathway the Tri bes believe need to be addressed, justifying additiona
action under CERCLA:

Phosphorus Pentoxide (P 20 5) was never characterized due to industries claimof

i nadequat e or | acking technol ogi es. Data suggests there is considerabl e enissions
fromthis chemcal. The literature available on the chronic effects of exposure to P
20 5, is lacking. The tribes suggest ATSDR or the National Toxicol ogy Program
determ ne health effects fromexposure to this chem cal and techni ques for

devel opnent of nethods to nonitor this chem cal

Air nonitoring stations were not placed in |locations that would intersect em ssion
plumes fromthe plants. The intent of the air nonitoring stations were to calibrate
the nodeling effort; do to problens with the nodel data fromthe nonitors was used
Had the nonitors been located in the direct pathway of the em ssion plunes, the
results may have been significantly different, changing the risks nmeasured fromthe
air pathway and triggering additional rernediation. Data fromthe nonitors was used
in calculating exposure for the industrial scenario. It would be expedient to place
air nonitors on-site to actually nonitor concentrations in anbient air typical of
what on-site workers woul d experience

Prior to the risk assessnment and the RI/FS the FMC facility used ore fromthe Gay
Mne. Since 1994 the facility has been using ore fromthe Dry Valley M ne, which
has a uni que chemical conposition and is nore enriched in netals and radi onucli des.
In addition, three furnaces were operating during air nonitoring, current operation
uses 4 furnaces. Logic follow that em ssions from production using ore nore
enriched with netals and radi onuclides would result in contam nants nore
concentrated. What inpact the added furnace operation and the change of ore
contributes to contamnants in the air and soil pathway and the overall risk
assessnent nunbers needs to be addressed.

Radi onuclides at this site seemto be falling through the regulatory cracks. The
Nucl ear Regul at ory Conmi ssi on regul ates manmade radi oactive material, the RCRA
programregul ates chem cal wastes. CERCLA, through the RI/FS could have addressed
this issue, or referred it to the NESHAPS program but it has not been addressed
NESHAPS st andard for conpliance at this facility is based on one source of

radi oacti ve enissions, the stack em ssions fromthe cal ciner scrubbers. The mandate
of NESHAPS calls for all sources to be considered when devel oping permt limts. The
em ssion fromthe ponds, as well as potential other sources (ground flare and
furnace flares) need to be quantified and considered. This issue is of great concern
to the Tribes. W request CERCLA work with the NESHAP programto assure these ot her
sources are accounted for and the radi onuclide issue is fully addressed through a
regul atory program

The ATSDR Fort Hall Study indicated there was an increase in bronchial problens,



pneunonia and respiratory illness in tribal nenbers living on the Fort Hal
Reservation. Statistical significance could not be assured due to the snal

popul ation of tribal nmenbers. Perhaps this study should be expanded to include the
surroundi ng communities. This would provide an added degree of assurance to what the
actual risks are.

FMC has been conducting an epi dem ol ogi cal study of its workers over the years. The
Tribes believe this study could be relevant toward assessing actual risks to on-site
wor kers. The Tribes request this study be eval uat ed.

SA LS

Soil sanples in the EM- area found el evated | evel s of carci nogens, chem cal and
radi ol ogi cal and non-carci nogen contamnants 1.5 to 2 tines above background | evel s
inresidential areas. Initially consunption of honmegrown produce was a pat hway of
concern and one of the determning factors resulting in HQ nunbers over 1 which
woul d trigger a renediation response. After further analysis this pathway was
determined to be lesser of a risk, resulting in no renediation for off-site soils.

O concern is the degree of uncertainty in transfer factors between soil/plant,

pl ant/ani mal, bioavailability through the food chain and ultinately actual |evels of
contaminants in the soil. The COPC continue to be present in the air, are in the
soil, and the potential for inpacts is expected to increase over tinme with continued
air emssions. It makes little sense to renediate an area that is expected to be
re-contam nated. To quantify risks posed by this site in terns of chronic daily dose
whi | e exposure continues and then devel op renedi al actions based on those risk
nunbers provides a fal se sense of security to the general public. Continued air

em ssions and resulting deposition on soils nmay increase the risks. The Tribes
request the CERCLA program address the existing air em ssion issues and assure
source controls are inplenmented before signing off on a ROD for this site

The Tribes believe the need for source control of fluoride em ssions is warranted at
this time as is a nonitoring programand request this renedy be integrated. The
fluoride levels in sagebrush steppe and soils clearly identifies an increase
contamination in the area. In addition, on going studies in the area have docunent ed
increased fluoride levels in hay fields surrounding J R Sinplot and FMC. These crops
are used to feed buffalo, horses, cattle, sheep and other livestock. The tribes
graze buffalo, cattle and horses in the Fort Hall Bottons area as close as 3 mles
fromthe plants. Approxi mately 150 horses and 300 Buffal o are grazed year round in
the Fort Hall Bottoms area. During winter nonths they are supplenmented with alfalfa,
sone that is grown in the EM- area. Approximately 2000 head of cattle graze in the
area 6 nonths out of the year, from Cctober through May. H storical problens in the
area docunented fluorosis in |ivestock. The Tribes believe it is warranted to
identify, through local veterinarians or ranchers adverse effects elevated fluoride
level s may have on livestock in the area through nmonitoring or a study.

The Rod identifies | DAPA as an action specific ARAR for fluoride concentrations in anbient air
which results in total fluoride content in vegetation used for feed or forage for |ivestock
This standard is not protective of other species, specifically, mgratory birds. It is
questionable if this standard is enforced within the state. Fluoride levels in the EM- area
reflect elevated | evels above this standard. The tribes believe source controls are needed to
reduce emssion to a degree protective of all flora and fauna in the area

1 ECOLOG CAL RI SK ASSESSMENT



SURFACE WATER

The ecol ogi cal risk assessnment found no risk to the Portneuf River, waterfow or sedinent. The
Tribes believe this is an area of uncertainty and request for some type of control to be put on
t he di scharge point through the NPDES. The NPDES penit which FMC operates under is at |east 10
years outdated and nonitors for mnimal paraneters. The Tribes request CERCLA structure or
inplenent a nonitoring programto ensure contamnants are not entering the Portneuf River via

t he NPDES di scharge Cadm umwas found in the sediment of the Portneuf River at 2.5 tinmes above
background. The source of this is unknown but at question is the IWNVditch, where frequent
upset / breakdown condi ti ons have docunented | oadi ng of the Portneuf River with contam nants.

Qur information is the bioassay study of benthic, invertebrates in the Portneuf R ver
near the IWWVoutfall was conducted without oversight and an approved CERCLA sanpling plan
Regardl ess, local organisms were used to identify if adverse effects from contam nation
had occurred. Local organi sns woul d have been previously exposed to environnenta

contam nants and through the natural selection process nay have nutated to devel op
resistance. This point is nade to comuni cate one nore factor contributing to the tribes
uncertainty of the Ecol ogical R sk Assessnent findings

The Tribes have received information fromthe U S. Fish and WIldlife indicating nodeling of
contami nants for different species of wildlife, based on ingestion rates, can be inaccurate when
conpared to actual scenarios at existing superfund sites. The tribes have expressed concern for
sone tinme as to the findings of the Ecol ogical R sk Assessnment. W request the ROD include
further study of the area in order to determne the validity of the nodeling.

1 The ROD proposes inplenenting institutional controls in the formof environnment
easenents, deed restrictions, or zoning. The tribes are concerned with this type of
action, it allows industry to pollute as long as they have the financial neans to
purchase the land they contamnate and is contrary to the fundanental beliefs of
Native Anericans. Institutional controls offer no pernmanent |ong-termsolution to
controlling pollution sources. This type of option, in addition to source control
woul d of fer added assurances but al one does little to uphold the mandatory threshol d
criteria of CERCLA, protection of public health and the environnent. Jurisdictiona
i ssues have been at the forefront with regard to environnental regulation at FMC
H storical practice warrants concern; this entity chose to file for permts and
zoni ng anendnents w thin Bannock County and Power County while ignoring Triba
policies. Wth what jurisdiction entity will these easenents, deed restrictions or
zoning be filed? Tribal, County, BIA? Should this option be carried forward the
Tri bes request these issues be clearly defined by all parties. The tribes assert and
maintain jurisdiction within the reservati on boundari es.

The Endangered Species Act and the Mgratory Birds Treaty Act shoul d be added to the ARARs for
this site. Mgratory birds are affected by off-site mgration of contam nation

GROUNDWATER

The ROD proposes a nonitoring programto assure the contam nation plune does not
increase at the facility. The tribes recognize there is a need to bal ance the cost
of a renediation option with the benefits afforded fromit. However, we do not
believe this option is the best balance of benefits and trade-offs. Contam nated
groundwater mxes with cleanwater prior to discharging to the river, diluting the
contam nation to an acceptable level. This does not justify a no treatment option
Gven the site history, the uncertainty surrounding the quantity of contami nation in
the ground throughout the facility, the natural attenuation process, and if



attenuation of contam nants in the soil will continue to be bound at the same |eve
all give rise to the need for sone type of treatnment. The tribes recognize that

wi thout hydraulic head on areas with contam nation the driving force into the

aqui fer will be reduced. Still, the existing waste and contam nation nust be
addressed. W support the punp and treat option, recognizing that this will not be a
stagnant process; changing technol ogi es or nethodol ogi es may allow for other option
at a later date.

CAPPI NG

The tribes request there be consistency with the RCRA programin the closure of pond
areas at the facility. Many of the areas identified for capping through CERCLA are
best guess estinmates of the volume of contami nants based on the length of tine the
facility used the area. The tribes believe the nost conservative neasures nust be
utilized in all areas where definitive data is |lacking as to the quantity and

chem cal characteristics of the waste. RCRA nay have nore stringent guidelines in
closure requirenents for hazardous waste. If this is the case, the tribes request
these closure requirenents be use

W believe the above issues nust be addressed to adequately protect public health and the
environnent. Al though sone comments nay appear negative, the intent is to ensure al
environnental contam nation is addressed

Qualitative Assessnment of the Effect of Recent Air Mnitoring Results on the findings of the
Basel i ne Human Health Ri sk Assessnment for the Eastern Mchaud Flats Superfund Site.

Recent air nonitoring results for Cctober 1996 through May 1997 have reveal ed general |y higher
level s of airborne particulate matter inmediately downwind fromthe EM- site than were found
during the period from Cctober 1993 through Septenber 1994 that was used as the basis of the
risk estimates for the air pathway in the Baseline Hunman Health Ri sk Assessnent (BHHRA) for the
site. This brief report exam nes the effect these higher airborne particulate |evels would have
on the results and conclusions of the risk assessment.

Quantitative estinmates of the risks posed by airborne contam nants associated with the EM- site
wer e based on the actual concentrations of chem cals and radi onuclides neasured in airborne
particulate matter snmaller than 10 1 in size (PM10) - particles small enough to penetrate the
lungs and deposit there. The recent air nonitoring results provide information on the total nass
of airborne PM 10 but not on the chem cal and radiol ogi cal conposition of these particles.
Therefore it is not possible to calculate quantitative risk estimates directly fromthis recent
data in the sane way the original risk estinates were obtai ned. However, the potential risks
associated with the higher levels of particulate matter can be approxi mated by sinply scaling
the risk estinmates using the total PM 10 concentration neasured during the two periods if the
conposition of the particles during those periods is assunmed to be the sane. Nornally this would
be a reasonabl e assunpti on, however the change in the source and conposition of the ore being
processed by the FMC facility between these two periods probably resulted in greater differences
in the conposition of the particulate matter released by that facility during these periods than
woul d ot herwi se be expected. This and other factors that limt the accuracy and reliability of
this sinple scaling approach are di scussed bel ow.

During the 1993-94 air nonitoring programthe quantity and conposition of airborne particul ate
matter was neasured at seven locations in the vicinity of the EMF site (see Figure 3-3 of the
BHHRA). One of these locations, Station 2, was |ocated between the northern boundary of the FMC
fenceline and H ghway 30 just west of the boundary between the FMC and Sinplot facilities.
During the 1996-97 air nonitoring programthe total nass of airborne particulate nmatter (Tota



Suspended Particul ates, or TSP) was neasured at three locations, two |ocations i mediately
downwi nd of the EM- facilities near the forner Station 2 location, and one at a nomnally upw nd
| ocation along Mchaud Creek near the former Station 5 |ocation. The prinmary EPA nonitoring
station (designated "Primary") for the 1996-97 period was | ocated several hundred feet east of
the 1993-94 Station 2 location; the second downw nd station, established by the Shoshone-Bannock
tribes (designated "Sho-Ban"), was also |ocated east of the forner Station 2 |ocation. The nass
of particulate natter in two snaller size fractions, PM 10 and PM 25, al so was neasured at the
Primary EPA station. A sumary of the data available as of this riting is provided in Table 1
The available PM 10 and PM 25 (PM fine) data are shown graphically in the attached figure

As noted above, the quantitative risk estimates in the BHHRA were based on the concentrations of
chem cals and radionuclides in the PM 10 fraction. Therefore, only the PM 10 neasurenents nade
at Station 2 and the Prinmary EPA station are relevant to the quantitative risk estimates and are
reasonably conparable in terns of their geographical |ocations. The average PM 10 concentration
nmeasured at Station 2 from Cctober 1993 through Septenber 1994 was 55.75 1g/m 3, while that
nmeasured at the Primary EPA station from Cctober 1996 through May 1997 was 77.5 Ig/m 3

approxi mately a 39%increase. |f the 1996-97 risks fromairborne particulate natter are

approxi mated, as di scussed above, by sinply scaling the 1993-94 risk estinates using the average
PM 10 concentrati ons nmeasured during these periods, the estimated 1996-97 risks at the Prinary
EPA nonitoring station would be 39% hi gher than the 1993-94 risks at Station 2. In the BHHRA
the chem cal and radi onuclide concentrations in the PM 10 fraction of airborne particles
nmeasured at Station 2 were used to estimate air pathway risks for workers at the FMC and Si npl ot
facilities (BHHRA Tables 5-5, 5-6, 5-8, and 5-9) and the hypothetical risks to future residents
that might live in the immediate vicinity of the Station 2 |ocation (BHHRA Tables K-19 and
K-20). In order to estinmate the approxi mate 1996-97 risks for these groups, the 1993-94

"Esti mated Cancer Risks" should be multiplied by 1.39. The appropriate "Background Cancer Ri sks"
shoul d then by subtracted to obtain the approxi mate 1996-97 "Increnental Cancer/Risks". Site
related factors, like the nunber of furnaces operating, would not affect background airborne
particulate levels or risks, so the 1993-94 "Background Cancer Ri sks" can be used in this sinple
approach. A brief review of the 1993-94 risk estinmates indicates that all of the estimates for
site workers and hypothetical future residents fell in a range generally considered acceptabl e
by EPA and that none of the Increnental (i.e.: site related) risk estimates would increase to
val ues that would generally indicate a need for renedi al neasures as a result of the higher
airborne particulate concentrati ons observed during the 1996-97 air nonitoring program This
finding relates only to risks fromspecific airborne chem cal and radiol ogi cal contam nants, not
to the total PM 10 | evel s nmeasured, which exceeded applicabl e standards on a nunber of

occasi ons.

Uncertainties

One of the key assunptions inherent in the scaling approach to estimating the air pathway risks
during the 1996-97 nonitoring period is that the chem cal and radiol ogical conposition of the
airborne particulate matter was essentially the same during the 1993-94 and 1996-97 nonitoring
periods. If the source of the ore being processed at the facilities and the facility processes

t hensel ves had renmi ned the sane during these periods, it would probably be safe to assune that
the conposition of the particulate matter released fromthe facilities during those periods al so
was essentially the same. However, this was not the case. FMC changed the source of the ore
processed it its facility between the two nonitoring periods. The new ore supply is naturally

hi gher in radionuclides than the old supply and there may be differences in the concentrations
of sone of the chem cal constituents of the ore as well. Al of the contaninants released to the
environnent by the EM- facilities are believed to originate as natural constituents of the ore
processed by the facilities. Therefore a change in the conposition of the ore being processed
can be expected to result in a correspondi ng change in the conposition of the particulate natter
rel eased by the facilities. In this case, the higher |evels of radionuclides in the ore wll



likely have resulted in higher radionuclide concentrations in the particulate matter rel eased by
the FMC facility and correspondi ngly hi gher radiol ogi cal cancer risks. Therefore, the
radi ol ogi cal cancer risks for the 1996-97 nonitoring period are probably sonewhat higher than
the sinple scaling approach indicates

A nunber of conmments were received by EPA regarding the 1993-94 air nonitoring programthat

rai sed concerns that the results obtained during the 1993-94 nonitoring period were not
representative of the long-termair quality in the vicinity of the EMF site. The nain reasons
expressed for these concerns were that only 3 of the 4 furnaces at the FMC facility were in
operation during nmuch of the 1993-94 nonitoring period and that no extended periods of air
stagnation, |ike those that have occurred in the area in the past, occurred during that period
Part of the reason for conducting additional air nmonitoring around the site was to coll ect

addi tional data that mght be nore representative of the long-termair quality in the area. The
fact that higher airborne particulate | evels were neasured during the 1996-97 nonitoring period
suggests that the concerns about the 1993-94 data nay have been justified. H gher rates of
particulate emssions fromthe facilities and | ess favorabl e neteorol ogi cal conditions nmay

i ndeed have contributed to the higher airborne particulate |Ievels nmeasured during the 1996-97
noni toring period, but there also were other factors that could have contributed to the
differences in the results that should not be overl ooked

These factors include the foll ow ng:

1. The locations of Station 2 in 1993-94 and EPA's Prinary nonitoring station in 1996-97 were
cl ose to one another but were not exactly the same. As the differences between the results
obtained at the Primary EPA station and the Sho-Ban station illustrate, snall differences in

nonitoring |locations, especially when they are close to an array of point and snmall area sources
like at the EMF site, can lead to noticeable differences in the observations obtained

2. A fourth furnace was operating at the FMC facility during nost of the 1996-97 nonitoring
period that was not operating for nuch of the 1993-94 period. This could result not only in an
increase in the total emissions during the latter period, but also in em ssions comng from
different point sources (i.e.: the furnace flare and pressure relief valve for the fourth
furnace) that were not active during nuch of the 1993-94 nonitoring period. The difference in
the locations of these additional sources relative to the nmonitoring |ocations could have
contributed to the differences in the results obtained

3. Two different air sanpler nodels, manufactured by different firnms, are approved by EPA for
use in neasuring airborne particulate matter concentrations. Results obtained using either node
are consi dered acceptabl e and equi val ent by EPA for regul atory purposes, however nost air

noni toring practioners recognize that the Anderson Sanpler typically gives results slightly

| ower than those given by the Weddi ng Sanpl er. Anderson Sanplers were used in the 1993-94
program wher eas Weddi ng Sanpl ers were used in the 1996-97 program The snall difference in the
typi cal perfornmance of the two sanpler nodels nay have contributed to the difference in the
results obtained during the two nonitoring periods.

4. There are seasonal differences in neteorological conditions in the Pocatello area that
contribute to characteristic seasonal differences in the levels of airborne particulate matter
with levels typically being higher in the fall and winter than in the other seasons.
Particul ate matter neasurenents are available for a full year for the 1993-94 nonitoring period
however results are only available for Cctober through May for the 1996-97 period as of this
witing. The present lack of results for the historically |ower concentration period of June

t hrough Septenber of 1997 nmeans that the seasons with historically |l ower PMconcentrations are
currently under represented in the 1996-97 results. This also could contribute to the

di fferences observed between the 1993-94 and 1996-97 results.



Table 1

SUMVARY COF AIR MONI TORI NG RESULTS FOR PARTI CULATE MATTER
OCTOBER 1996 THROUGH JUNE 1997
EASTERN M CHAUD FLATS SI TE, POCATELLO

Locati on
Primary
Primary
Primary
Sho- Ban
Backgr ound

Sanpl e

Type
TSP
PMLO
PM Fi ne
TSP
TSP

Sanpl e

Count
168
74
74
165
165

M ni mum
8. 3999996
2.5
0.9
7.8000002
0

| DAHO

Concentration (ug/nB)

Aver age

84.

o W 0 U1 ©

Maxi mum
419. 70001
293. 39999
231.7
441. 79999
245.5

St andard

Devi ati on
61.1
53.5
40.7
59.0
24.0



Dat e
10/ 07/ 96
10/ 08/ 96
10/ 09/ 96
10/ 10/ 96
10/ 11/ 96
10/ 12/ 96
10/ 13/ 96
10/ 14/ 96
10/ 15/ 96
10/ 16/ 96
10/ 17/ 96
10/ 18/ 96
10/ 19/ 96
10/ 20/ 96
10/ 21/ 96
10/ 22/ 96
10/ 23/ 96
10/ 24/ 96
10/ 26/ 96
10/ 27/ 96
10/ 28/ 96
10/ 29/ 96
10/ 30/ 96
10/ 31/ 96
11/ 02/ 96
11/ 05/ 96
11/ 06/ 96
11/ 07/ 96
11/ 08/ 96
11/ 09/ 96
11/ 10/ 96
11/ 11/ 96
11/ 12/ 96
11/ 13/ 96
11/ 14/ 96
11/ 15/ 96
11/ 16/ 96
11/ 17/ 96
11/ 18/ 96
11/ 19/ 96
11/ 20/ 96
11/ 21/ 96
11/ 22/ 96
11/ 23/ 96
11/ 24/ 96
11/ 25/ 96
11/ 26/ 96
11/ 27/ 96
11/ 28/ 96
11/ 29/ 96
11/ 30/ 96
12/ 01/ 96

Primary -

52.200001

26

14. 4

65. 400002

68. 599998

137.2

59. 700001

32. 400002

28.700001

84.599998

32. 099998

17.5

56

11. 4

39. 200001

28.1

35. 200001

P

Primary -

91. 900002

50

39. 299999

133.8

116.9

204. 8

61. 900002

39.5

57. 400002

126. 8

58. 200001

40. 400002

105. 8

25.1

51. 200001

64. 900002

82. 699997

P

Prim TSP

119. 4
85. 699997
165. 2
127.1

140.5
98. 900002
57. 900002
198. 60001
72.199997

184.2
39. 299999
67. 900002

121.8
200. 39999
96. 699997

228.5
8. 3999996
36. 299999

17.9
13.5
86. 699997

114.2
141. 89999
133.2

40. 700001
41.5

55. 900002
62. 900002
124

43
42.900002
90.5
123.7
276. 79999
419. 70001
22.1

54.5

41. 200001
51.5
122. 6

60. 099998
65. 599998
52.5
109. 3

54. 799999

ShBn- TSP

58.
86.

83.
59.

56.

39.

36.
73.

21.
37.

55.

57.

69.
65.

700001
699997
104.2
117.9
400002
700001
72.5
35.5
299999

193.3
17.6

599998

299999
599998
63.5
16.1
14.2

700001
200001

46.5
599998

48
200001
400002
800003

12.2

9. 8999996

65.

54.
46.

699997
245.3
84.5
135

11
700001
299999

9. 8000002

53
20.9
9
30.6
163. 2

7. 8000002

71.

199997
115

Bkgd- TSP
27.1

56. 400002
29.6

34. 799999
16. 700001

57. 099998
17.6

7.4000001
3. 5999999

6. 8000002
5. 3000002

14.6

20.6

62. 700001
4.5

15
23.799999

5. 0999999
4. 0999999
9
2.0999999
43

53.5
78.599998
107. 4

61. 400002
3.8

2. 5999999
1.1

2.5

1

4.5

1.3

44. 900002
2.3

2

4. 5999999
1.3

ocNoPk
SN IS N

6. 0999999



12/ 02/ 96
12/ 03/ 96
12/ 04/ 96
12/ 05/ 96
12/ 06/ 96
12/ 07/ 96
12/ 08/ 96
12/ 09/ 96
12/ 10/ 96
12/ 11/ 96
12/ 12/ 96
12/ 13/ 96
12/ 14/ 96
12/ 15/ 96
12/ 16/ 96
12/ 17/ 96
12/ 18/ 96
12/ 19/ 96
12/ 20/ 96
12/ 21/ 96
12/ 22/ 96
12/ 23/ 96
12/ 24/ 96
12/ 25/ 96
12/ 26/ 96
12/ 27/ 96
12/ 28/ 96
12/ 29/ 96
12/ 30/ 96
12/ 31/ 96
01/ 01/ 97
01/ 07/ 97
01/10/ 97
01/12/ 97
01/13/97
01/ 16/ 97
01/19/ 97
01/ 22/ 97
01/ 25/ 97
01/ 26/ 97
01/ 28/ 97
01/ 30/ 97
02/ 06/ 97
02/ 09/ 97
02/ 11/ 97
02/ 12/ 97
02/ 18/ 97
02/ 21/ 97
02/ 24/ 97
02/ 27/ 97
03/ 02/ 97
03/ 05/ 97
03/ 08/ 97

46. 900002

93.5

57. 299999

57. 799999

42. 299999

0.9

88. 900002

20.5

231. 7

70. 099998

197.8
22
13

18. 4
26.6
33. 400002
114.1
10. 8

10.7

15.5
25.5

32. 900002
52. 799999

19.1
6. 3000002

15.5
69. 599998
68. 400002
22.799999

67. 300003

128. 89999

72.599998

91. 300003

66. 199997

2.5

132. 60001

58. 799999

293. 39999

92. 900002

246. 89999
39. 900002
35. 299999

28.4

35. 200001
42

154. 10001
14.1

10.9

25.9
37. 400002

71.199997
86. 900002
35. 299999

15.8
27.799999
149. 89999

107.8
45. 599998

168. 39999
89. 900002
128. 89999
88. 599998
73

75

184.3
132. 10001
83. 900002
72.400002
39. 900002
63. 799999
218.8
47.5

14.3

23.5

19.5

155. 89999
45. 200001
30.6

62. 200001
173. 60001
174.3
316. 79999
236. 10001
109.7
290. 39999
187. 10001
186

148. 8

85. 900002
25.4

70. 699997
128. 3
199. 10001
64

32.5

57. 099998
124.6
198. 8
208. 10001
40. 700001
27.9

38. 200001
8. 1000004
52. 700001
15.5

21. 299999
19.1

17.9
21. 4
19. 700001
35. 799999
56. 299999
110.6
47.599998
16.1
282.10001
292. 60001
441. 79999

35. 299999

40. 700001

12.5

©

. 3999996
. 3000002
. 1999998

0.6
2.5
3.7

. 5999999
. 4000001

1

. 1999998

12.5
0.5
1.2

11.9

23.5

. 3000002

31.5
18. 4

. 3000002

14.9

. 8000002

2
0
0

o
O W W Wokr onN

245.5

21.6

12. 7



03/ 11/ 97

03/ 14/ 97
03/ 17/ 97
03/ 20/ 97
03/ 21/ 97
03/ 22/ 97
03/ 23/ 97
03/ 24/ 97
03/ 26/ 97
03/ 27/ 97
03/ 28/ 97
03/ 29/ 97
03/ 30/ 97
03/ 31/ 97
04/ 01/ 97
04/ 02/ 97
04/ 03/ 97
04/ 04/ 97
04/ 05/ 97
04/ 06/ 97
04/ 07/ 97
04/ 08/ 97
04/ 09/ 97
04/ 10/ 97
04/ 11/ 97
04/ 12/ 97
04/ 13/ 97
04/ 14/ 97
04/ 15/ 97
04/ 16/ 97
04/ 17/ 97
04/ 18/ 97
04/ 19/ 97
04/ 21/ 97
04/ 22/ 97
04/ 23/ 97
04/ 24/ 97
04/ 25/ 97
04/ 26/ 97
04/ 27/ 97
04/ 28/ 97
04/ 29/ 97
04/ 30/ 97
05/ 01/ 97
05/ 02/ 97
05/ 03/ 97
05/ 04/ 97
05/ 05/ 97
05/ 06/ 97
05/ 07/ 97
05/ 08/ 97
05/ 10/ 97
05/ 11/ 97

150. 8

5.5
69. 900002
29. 299999

34. 900002

70. 199997

22.799999

18. 299999

21. 4

65. 599998

11.3

48. 200001

41. 299999

27.799999

32. 700001

36

16.6

24

70. 699997

28. 299999

69.

62.

187.2

14.8
107.6
199997

400002

146. 10001

36.

46.

61.

20.

94.

64.

70.

35.

36.

099998

099998

299999

120.9

700001

099998

91.5

699997

699997

60

099998

799999

112.3

51.5

69
83
43
85

. 699997
. 300003
. 099998
. 300003

54.5

165. 89999

72
39
96
13
53

88

20.
67.

32.
20.

90.
70.

65.

58.
70.
65.
59.
98.
61.
45.
73.

51.
53.
28.
30.
41.

45.
60.
71.
34.
53.
38.

109. 2
. 900002
. 900002
. 360003
6. 39999
. 700001

12.7
. 099998

77.5
299999
300003

111.7
200001
200001

35.5
23.6

103.5
099998
599998

400002

72
900002
199997
099998
799999
800003
700001
099998
099998

700001
700001
700001
200001
900002

107.9
200001
700001
599998
299999
400002
400002

42.
40.

37.
44.

19.

58.
55.

45.
33.
21.
35.
27.
85.
54.
30.

98.
75.
37.
20.
33.

52.

46.5
18.6
45
400002
299999

400002
599998
26
234.3
113.2
799999
10.7
599998
799999
25

90

700001
599998
299999
700001
200001
300003
599998
700001

199997
800003
400002
200001
900002

23.9

14. 4
25.5
700001
13.7
11.6
10. 4

7.8000002

65.

50.
41.
39.
26.

76.

400002
114. 4
400002
099998
200001
799999
29
400002
40.5

15.3
7.1999998
29. 200001

14. 4

23.9
25. 700001

12

14. 3
3. 9000001

10.1

15.9

10.1

16.9

14. 3
38. 200001

19.5

11.2

12. 6
32. 299999
29.9
28. 299999
19. 700001
10.7
15.7
10.5

23. 799999
56. 599998
7.4000001
8. 1999998
10.1

5. 4000001
3.7

3.2

8. 6000004
16. 200001
6.5
4.4000001
3. 9000001
6. 3000002
4.8000002
18

13.6

27.5

16. 799999
16.6

23. 200001
28. 4

28. 799999



05/ 12/ 97
05/ 13/ 97
05/ 14/ 97
05/ 15/ 97
05/ 16/ 97
05/ 17/ 97
05/ 18/ 97
05/ 19/ 97
05/ 20/ 97
05/ 22/ 97
05/ 23/ 97
05/ 24/ 97
05/ 25/ 97
05/ 26/ 97
05/ 27/ 97
05/ 28/ 97
05/ 29/ 97
05/ 30/ 97
05/ 31/ 97
06/ 02/ 97
06/ 03/ 97
06/ 04/ 97
06/ 05/ 97
06/ 06/ 97
06/ 08/ 97
06/ 09/ 97
06/ 10/ 97
06/ 11/ 97
06/ 12/ 97
06/ 13/ 97
06/ 14/ 97
06/ 15/ 97
06/ 16/ 97
06/ 17/ 97
06/ 18/ 97
06/ 19/ 97
06/ 20/ 97
06/ 21/ 97
06/ 22/ 97
06/ 23/ 97
06/ 24/ 97
06/ 25/ 97
06/ 26/ 97
06/ 27/ 97
06/ 28/ 97
06/ 29/ 97

60. 900002

48. 200001

40. 200001

15.8

38

50. 200001

87.199997

25.1

<I MG SRC 9803475>

113.3

69. 800003

82

43. 200001

69

89. 199997

151. 60001

62. 799999

81.

43.
94.

48.
53.

63.
83.
52.

87.
68.
38.
63.
34.

71.

48.
23.
51.
40.

45.
71.

74.
63.

30.
81.
85.
95.
65.

100. 2
112.9
77.5
101.6
099998
104. 4
400002
900002
65
799999
400002
23.4
299999
400002
799999

25.1
29.1
151.5

300003
199997
799999
799999
200001
19.9
300003
103.1
200001
200001
200001
200001
64
900002
099998
113.6
144.5
900002
200001
27.1
24.4
700001
300003
099998
099998
099998

48.
24.

72.
65.
33.
20.

23.
54.

36.

21.

27.

16.

21.

55.

19.
48.

28.
48.

32.
49.
43.
32.

28.

33.
86.

76.

46.5

. 299999
30.
39.

200001
599998
37
299999
799999
61
800003
199997
900002
700001
200001
299999
25.1

16.5
599998

799999
167. 3
799999
20.5
700001
12.5
200001
23.5
299999
25.4
799999
400002
18. 4
200001
400002
24.9
299999
200001
099998
599998
25.1
799999
799999
199997
61
100.1
199997

31.

24.
24.

28.

21.
21.
18.
16.

799999
27.5
299999
200001
36
700001
16
299999
200001
299999
299999
10.6

4. 6999998
6. 1999998

16.

22.

14.8

7
200001

799999
13.7
12. 4

9. 8999996
7. 8000002

15.6

9. 3000002

24.
19.

45.
52.

31.

11.6
18.1
11. 4
14
17.1
10. 3
15. 4
15.7
12.2
700001
299999
15.3
10.1
29.1
599998
799999
34.5
299999
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May 19, 1998

Chuck d arke, Regional Administrator
U S. Environnental Protection Agency
Regi on X

1200 Sixth Ave.

Seattle, WA 98101

Subj ect : State of Idaho Concurrence on the Eastern M chaud Flats Record of Decision

This letter is to notify the Environnental Protection Agency (EPA) that the State of |daho
concurs with the Record of Decision (ROD) for the East Mchaud Flats Superfund site in
Pocatel | o, | daho.

I ampleased with the work by our respective staff which has lead to this ROD concurrence. The
Di vision of Environnental Quality (DEQ participated in review of the Renedial I|nvestigation and
Feasibility Study Report, including the risk assessnent and precedi ng work plans, technical
docunents and data. DEQ participated in the evaluation of cleanup alternatives in preparation of
t he EPA proposed plan, and participated in public neetings held during the comment peri od.
Subsequent to the close of the public comrent period, DEQ provided review and comment on draft
versions of the EPA Record of Decision and responsiveness summary. W intend to continue our
invol venent with EPA toward i npl enentation of this ROD.

Si ncerely,

<I MG SRC 98034z7>



<| MG SRC 9803478>
Dear M. Smith:

This letter is subnitted on behalf of the Shoshone-Bannock Tribes of the Fort Hall Indian
Reservation regarding the United States Environnental Protection Agency's Record of Decision for
the Eastern Mchaud Flats Superfund Site |ocated on and adjacent to the Fort Hall Reservation
The remedi al actions were devel oped in accordance with the requirenments of the Conprehensive
Envi ronnent al Response Conpensation, and Liability Act of 1980, 42 U S.C. Section 9601 et seq
(CERCLA) as anended, and the National Q1| and Hazardous Substances Pollution Contingency Pl an
(NCP), 40 C F.R Part 300.

In October 1997, we expressed our concern that the proposed Record of Decision (ROD) did not
sufficiently address and protect human health and the environnent. W net with you and nenbers
of your staff to attenpt to resolve Tribal concerns based on our witten comments as well as our
non-concurrence with the proposed plan and ROD. In March of this year again nmet with EPA
representative to di scuss our ongoing dissatisfaction with the proposed ROD. Further witten
comrents were provided by the Tribes in April. Review of the Final ROD, Declaration, Decision
Summary, and Responsi veness Summary has been conpl eted by the Tribes. The Tri bes support the
follow ng el ements of the proposed plan: nonitoring of flouride em ssions off-site, nonitoring
ground water to ensure no increases in the contam nation, and cappi ng of historical pond areas
However, we believe these neasures shoul d acconpany additional action such as treatnent of
groundwat er and source control of toxic em ssions.

The Fort Hall Reservation is the honmel and of the Tribes as guaranteed by the Fort Bridger Treaty
signed in 1868. Accordingly, the reservation lands are trust resources to be protected the
trustee EPA. In light of this, the Reservation is substantially different fromthe nearby
off-reservation privately held | ands and requires extra protection based on federal law It is
therefore i ncunbent upon the EPA, pursuant to the EPA Indian Policy, its general trust
relationship with a tribal governnent and the Environnental Justice Policy, to afford such
protections to the Shoshone-Bannock Tribes and their lands. The ROD in its final state fails to
provi de such protection. Instead, the treaty honel ands are treated as any other private land in
the Mchaud Flats area. In addition, there is not sufficient protection for the hunman heal th of
the Reservation popul ation. W certainly would agree the overall renedy and actions taken by the
U S. Environnmental Protection Agency are well Intended. However, we nust once again face
non-concurrence with the Final ROD. This letter sets forth our reasons for non-concurrence

Overall, we do not believe the renedial actions sufficiently protect human health and the
environnent of residents and nenbers of the Shoshone-Bannock Tribes. The remedy assunes

conti nued operation of the plants by FMC and Sinplot in conpliance with all Federal and State
environnental requirenents. The FMC plant is not in conpliance with all Federal environnental
requirenents; specifically, the Resource Conservation and Recovery Act, and the dean Air Act.
In addition, toxic emssions through the air pathway historically and currently have no federa
regul atory requirenments and will not until a Federal and Tribal Inplenentation Plan is

promul gated and a Federal Operating Permt is issued. Moreover, it is uncertain if toxic air

em ssions fromthe FMC facility will be regulated within this scheme. The National Pollution

Di scharge Eli mination Systempermt FMC holds for discharge to the Portneuf River is a decade
old and provides no contaminant limts on heavy netals, sone of which were found elevated in the
Port neuf River sedinents. Goundwater contam nation fromthis site is entering the Portneuf
River and flowing into the Fort Hall Bottons area. The Portneuf River is a gaining stream which
dilutes the contam nants. However, attaining acceptable contam nant |levels as a result of
dilution, and at the point of dilution is not an acceptable renedy for the Tribes.

Qur non-concurrence is al so based on the inadequacy of studies, the failure to review existing



health studies, and the lack of scientific investigation by the EPA. The EPA undertook a
basel i ne human heal th and ecol ogi cal risk assessnent of the Mchaud Flats area as part of the
CERCLA investigation and the results of these assessnents directed the cleanup renedy. A

conpl ete em ssion inventory was not conducted and the conplete array of toxic em ssions were not
characterized or factored into the assessnment, specifically, phosphorus pentoxi de, speciation of
radi onucl i des, hydrogen cyani de, and phosphi ne. The Tri bes requested EPA to evaluate the FMC
nortality study and epi dem ol ogi cal study of FMC workers. No action was taken on the Tribes
recommendati on. Airborne contam nants fromthe plants at this Site have resulted in el evated
concentrations of cadmum fluoride, radionuclides, and zinc in surface soils. The Ecol ogi cal

Ri sk Assessnment notes that the potential for inpacts is expected to increase over tine with
continued air deposition. Wiile nonitoring for contamnants will provide information it does not
provide a pernmanent solution for, or prevention of future contam nation

Nei t her the Human Heal th or Ecol ogi cal Ri sk Assessnments considered the inpacts on cultura
resources of the Tribes. In an Cctober 1997 neeting EPA agreed to consider native uses of plants
in the human health risk assessment. Subsequently the Tribes were notified by EPA that a
conparison to the fruit and vegetabl e study conducted in the human health risk assessnent woul d
be the benchrmark for consideration of health affects fromcultural uses of native plants. The
Tribes did not believe this conparison, consunption of fruits and vegetabl es by Non-Native
Anericans woul d be representative of the actual cultural uses of plants and aninals, and the

ri sks posed fromthose uses. Therefore, data on the cultural plants and uses was not provided to
the EPA. Wiile the ecological risk assessnent identified risks to individual species, risks to
the ecol ogi cal community popul ati on was the departure point for determ ning action. Many Triba
nmenbers on the Fort Hall Reservation practice subsistence hunting and fishing and nay be at
greater risk for exposure to contam nants through ingestion of plants and ani nal s contai ni ng
cont am nant s.

Institutional controls within the boundaries of the Fort Hall Indian Reservation does not afford
protection fromfuture contam nation of our land. Additionally, we assert our jurisdiction and
sovereignty rights within the boundaries of the Reservation and would require any controls to
comply with Tribal |laws and policies.

Furthernore, we do not concur due to the inconsistency between EPA's RCRA and CERCLA prograns at
the FMC facility regardi ng hazardous waste. Al though EPA RCRA and CERCLA prograns have a

nmenor andum of under st andi ng regardi ng coordi nation of renedial activities at this site
environnental requirenments inposed within the facility by these prograns, regarding the sane
type of hazardous waste are inconsistent between the prograns. The Tribes agree with the need
to cap the old hazardous waste pond areas but believe there should be consistency on the

requi renents i nposed.



In conclusion, our position with regard to the CERCLA renedi al action on the Fort Hall
Reservation has al ways been to insure that all environmental contami nation is adequately
addressed. As we have explained to EPA we nust preserve our Reservation for future generations.
Unfortunately, as presented, the EPA's Record of Decision does not adequately address or provide
sufficient protection for present and future generations of the Shoshone-Bannock Tribes. W
respectfully do not concur with the Record of Decision.

<I MG SRC 9803479>

cc: Tribal Attorney Ofice
CGenevi eve Edno, Land Use Director
Susan Hanson, Program Manager
Kat hy CGorospe, Director, A EO
Stan Speaks, BIA Area Director
Sam Her nandez, BIA
Chuck d arke, Regional Adm nistrator
Doug Col e, Tribal Liaison
Bi || Adans, EPA Project Manager
Ji m McCorm ck, FMC Coordi nat or
Gov. Phil Batt, State of |daho
Wally Corey, DEQ
Gordon Brown, Pocatello, DEQ
Preston Sl eeger, DA
Susan Burch, U.S. Fish and Wldlife
Senat or Di rk Kenpthorne
Senator Larry Craig
Representative M ke Crapo
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Met hod Used to Estimate Radon Concentrations in Indoor Air

Both facilities at the EMF site are currently expected to continue operations for the
foreseeabl e future; however, there is always a possibility that one or both facilities could
cease operations and that the |land could be converted to an alternate use. Because of the
industrial nature of the facilities and the | arge anount of waste materials stored at the
facilities, the likely alternate future use would be comercial or industrial use. Under such a
future use scenario, a worker enployed at the redevel oped site woul d probably have the greatest
potential exposure to site contam nants. During site redevel opnent, new buil di ngs coul d be
constructed in areas of the site with elevated |evels of radionuclides in the soil. Wrkers
usi ng such buil dings could be exposed to elevated |l evels of radon in indoor air that infiltrated
the buildings fromthe adjacent soil.

Radon- 222 concentrations in indoor air resulting frominfiltration of vapors from contam nat ed
soil were estimated using a two-step process. First, the concentration of radon-222 in soil gas
adj acent to the building basenment was estimated. The concentration in soil gas then was reduced
using an attenuation factor to estinmate the concentration of radon-222 in indoor air.

Nei t her radon-222 nor its parent, radi um 226, was neasured in site soils; therefore, the
concentrations had to be estimated. First, the concentration of radi um226 was derived fromthe
neasured gross al pha activity using an extrapol ati ve nethod recommended by EPA; 25% of the gross
al pha activity was attributed to radium 226. The estinmated radi um 226 soil concentration was
then multiplied by an enanati on coefficient to obtain the concentrati on of radon-222 present in
soi|l gas. Because radon-222 has a half-life of 3.8 days, the enanation factor accounts for the
radi oactive decay of sone of the radon before it can escape fromthe soil. An enanation
coefficient of 25% was used; this value is the average of the enanation coefficients reported
for phosphogypsum (20%, and water treatnent sludges (fertilizers) (30% (USEPA 1993).

Once the concentration of radon-222 in soil gas adjacent to the building basenent was
determined, it was nmultiplied by an attenuation factor, derived using a nodel devel oped by
Johnson and Ettinger (Johnson and Ettinger 1991), to obtain the concentration in the air inside
the building. The nodel predicts an attenuation coefficient (AC) based on the infiltration of
chem cal vapors into buildings through cracks and openings in the foundation and on building
ventilation characteristics (see Attachnent A for the spreadsheet used to calculate the AC).

Johnson and Ettinger present a sanple cal culation showi ng the derivation of AC for a typica
residential building. Since the nodel is being used in this report to estimte indoor radon
concentrations in a hypothetical building that m ght be constructed on site in the future, the
di mensi ons and ot her characteristics of which are unknown, nost of the paraneter values used in
the sanple calculation were retained unless there was a site-specific reason to nodify them (see
Attachnment A). The effective diffusion coefficient, soil perneability, and the building
ventilation rate were changed from val ues used in the sanple cal culation as foll ows:



The Effective Diffusion Coefficient: The effective diffusion coefficient presented
in the Johnson and Ettinger paper is for benzene and is inappropriate to use for
radon. The radon diffusion coefficient used in the EM- calculations, 3 x 10 -2 cm
2/s, is for sand-like material (Cothern and Smith 1987) and was provided in a neno
fromBechtel Environnental, Inc., to the EPA (Bechtel 1995).

Soil Perneability: The value used for soil perneability, 1.0 x 10 -7, which is
slightly lower than the val ue used by Johnson and Ettinger, is the average
pernmeability for fine- to nediumgrained sand. The solid materials on the site range
fromvery fine w nd-blown soil (loess) and process wastes to coarse slag materi al
and it is not known on what type of material future construction m ght take place
The val ue used is believed to be a reasonable estinmate of the average perneability
of the naterials at the site. The Johnson and Ettinger nodel is particularly
sensitive to the value used for soil perneability. In fact, there is alnost a direct
correl ation between the estimated soil perneability and the predicted concentration
of radon in indoor air

Building Ventilation Rate: The default value for the building ventilation rate
provided in Johnson and Ettinger was doubled to 5.8 x 10 4 cm 3/s, which corresponds
to a total basement air exchange rate of 1/hr. The default val ue whi ch corresponds
to a total basenent air exchange rate of 0.5/ hour is thought to be appropriate for
relatively new residential buildings, but too conservative for comercial or
industrial buildings where nore activity likely would occur (i.e., frequent opening
and cl osing of doors, etc.).

Finally, the indoor air radon concentrations predicted using the outlined approach were conpared
to the neasured val ues obtained at the Sinplot facility in 1990 (Bechtel 1993) as a reality
check. The indoor air radon concentrations obtained starting fromthe gross al pha activity in
background soil correspond well to the |owest |evels neasured in Sinplot's buildings in 1990
(1.25 vs. 0.2 to 1.8 pG/Il). Likew se, the predicted radon-222 in indoor air corresponding to

t he exposure point gross al pha levels in FMC and Sinplot soils are only slightly higher than the
maxi mum concentrations detected in the Sinplot buildings (predicted: FMC: 10.5, Sinplot: 9.4 vs.
maxi mum neasured values of 7.9 and 8.3 pG /Il - excluding the Frontier Building where ore sanpl es
were stored). Although there is uncertainty in the nodel cal cul ati ons because of the | ack of
facility-specific data, these conpari sons suggest that the nodel provides a reasonable estinate
of the levels of radon-222 in indoor air to which future site workers m ght be exposed
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